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(\ /of- Shan engineered a weight saving averaging 
23 % on their weight/master anchor nut) 

Voi-Shan’s introduction of weight/master anchor nuts 
to the fastening field is the result of a new design 
concept that meets the requirements of the industry 
while providing the utmost in saving. 


You'll wonder 
where the 
metal 

want! 


weight I master 





AN and NAS PART # 


NAS 680 
NAS 1023 
AN 362 
AN 366 


weight/master’s Balanced Design has a readily recog 
nized trim shape. Excessive metal has been removed 
without sacrificing full performance. 

Voi-Shan has the weight/master readily available in 
the single lug, two lug, and corner type anchor nuts 
in five sizes: 4-40 through i/ 4 -28. 

The chart shows Voi-Shan weight/master part num- 
bers with the applicable NAS numbers. 

For information on these and other weight/master 
nuts, write to: 

Wmzm 

VOI-SHAN MANUFACTURING COMPANY 

8463 Higuera Street Culver City, California 


MOTHER "PLUS ' FROM GOODYEAR AVIATION RESEARCH 


\ 



more stops per brake, more roll-life per wheel? 


First, consider this: Goodyear builds more long- 
roll-life airplane wheels than all other aircraft 
manufacturers combined. It’s also a fact that more 
aircraft, the world over, rely on Goodyear Aviation 
Brakes than any other kind. Among the new air- 
craft that depend on Goodyear Wheels and Brakes: 
Grumman— A2F-1, W2F-1. YAO: North American 
— T2J ; Convair— B-58, 880: Repul>lic-F-105: 
Lockheed -JETSTAR; Fairchild- F-27. 



What's the secret of this 
overwhelming preference ? 

From Goodyear engineering 
leadership, dating back to 
1909 when Goodyear built 
ane tire, have come wheels of 
sngth and longest roll-life per pound 


of metal ever made. It has also produced the famous 
disc brake, a pioneer Goodyear development which 
has set the pattern for more efficient braking in a 
host of fields. 

Latest Goodyear advances include theTri-Metallic 
Brake and forged aluminum and magnesium 
wheels— all unmatched for weight-savings and 
dependability. 


lere’s a perfect wheel and 
ce combination for it 
from Goodyear, first choice 
i its field for 50 years! Write 
r for full details. Address 
Goodyear, Aviation Products 
Division, Akron 16, Ohio, or Los Angeles 54, 
California. 
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AVIATION PRODUCTS BY JSJl'- 

GOOD/YEAR 

MORE AIRCRAFT LAND ON GOODYEAR TIRES, WHEELS AND BRAKES THAN ON ANY OTHER KINO 
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Around the world in 80 minutes 


Ini 


wwl 


Phiicas Fogg needed eighty days to see what the 
Explorer scans in minutes. Ex-Cell-0 Corporation 
was not then in business to help speed his trip — it 
was 1923 that Ex-Cell-0 started making aircraft 
parts to tolerances until then deemed impossible in 
production. 


Twenty-four Ex-Cell-0 facilities in the United States 
specialize in accuracy by the ounce or by the ton . . . 
for the future. 


EX-CElL-0 FOR PRECISION 




Forty years of Ex-Cell-0 experience in high-precision 
design and manufacturing have helped hurl the 
Explorer into the sky— have helped guarantee that 
Ex-Cell-0 rocket and missile components embody the 
delicate strength essential in space. 


EXCELL- Oj 

COP POPAT/ON M 

DETROIT 32, MICHIGAN M 


rtOivutft 

VioiaioH 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-0 AND ITS SUBSIDIARIES: 
BRYANT CHUCKING GRINDER CO., CADILLAC GAGE CO.. MICHIGAN TOOL CO. 
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AVIATION CALENDAR 


Aug. 11-13— Wright Air Development Cen- 
ter Symposium on Aircraft Structural 
Fatigue Problems. Dayton Biltmorc Hotel, 
Dayton, Ohio. (Confidential clearance. 1 

Aug. 12-14— Eighth Annual Conference on 
Applications of X-Ray Analysis. Stanley 
Hotel, Estes Park. Colo. Sponsor: Metal- 
liirgv Division, Denver Research Insti- 

Ang. 16*17— Annual Reunion, the Early 
Birds. Lakefront Airport, Cleveland, Ohio. 

Aug. 17— First National Ultrasonics Sympo- 
sium, Institute of Radio Engineers’ Pro- 
fessional Croup on Ultrasonics Engineer- 
ing, Stanford University. Stanford. Calif 

Aug. 18-21— Western Electronic Show & 
Convention. Institute of Radio Engineers, 
Cow Palace. San Francisco. Calif. 

Aug. 23— Downtown Baton Rouge Exchange 
Club’s Sky-O-Rama. Baton Rouge, la. 
Program includes the Blue Angels and 
military displays, both flying and static. 

Aug. 24-26— Gas Dynamics Symposium, 
American Rocket Society. Northwestern 
University', Evanston. III. 

Aug. 24-26— Institute of the Aeronautical 
Sciences' National Specialists Meeting, 
a symposium on anti submarine warfare, 
(classified). San Diego. Calif. 

Aug. 24-27— Fourth Symposium on Ballistic 
Missile and Space Technology, Los An- 
geles. Calif. Sponsors: USAF’s Ballistic 
Missile Division; Space Technology Lab- 
oratories, Inc. 

Aug. 27-28— International Commonwealth 
Spaceflight Symposium. Church House, 
Westminster, London, England. 

Aug. 31-Sept. 2— Annual Army-Navy Instru- 
mentation Program (ANIP) Symposium 
and Industry Briefing, Statler Hilton Ho- 
tel. Dallas. Tex. 

Aug. 31-Sept. 3— Conference on Strato- 
spheric Meteorology. American Mete- 
orological Society, Curtis Hotel, Minne- 
apolis, Minn. 

Ang. 31-Sept. 5— 10th Annual Congress, 
(Continued on page 6j 
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OVER 500 HOURS AT 
HOT SPOT TEMPERATURES 



High-temp, Single-turn 
POTS by FAIRCHILD 


Conservatively rated for load life in ex- 
cess of 500 hours' exposure to hot spot 



The excellent life of these low-noise, high 
resolution pots is made possible by the 
following outstanding construction tea- 


hours' exposure to hot spot temperatures. 
They meet or exceed MH-E-5272A en- 
vironmental specifications. 

This series is also available in standard 
models for temperatures up to +85°C. 
Fairchild also offers Vs", IV4" and 2" 
diameter infinite resolution Film Pots with 
operating temperature ranges from -55 to 
+225 “C. 

For more information write to Dept. JY. 


Welded terminol ond lops. 
Precious melol rosisfonco wires. 



high lorque 


• Precision stainless steel ball bearings. 
These high temperature, high reliability 
pots are available in Vs ", l 'A", IX", and 
2" diameter single-turns, and in Vs", l" 
and 2" multi-turns. They are conserva- 
tively rated for load life in excess of 500 
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Lefco Products is one of America's 
leading sources of fluorocarbons and 
other specialized plastics — from re- 
search and development to volume pro- 
duction. Lefco fluorocarbon plastics 
have a unique combination of proper- 
ties over wide temperature range 
(-450°F. to +500°F.) providing broad 
application in aircraft, missiles, elec- 
tronics and industry. High thermal 
stability, excellent dielectric qualities, 
chemical inertness, zero water absorp- 
tion, self-lubricating and low friction, 
make these Lefco products ideal for 
use as insulators, seals or low friction 
components. We invite your inquiry 


NEW 

FLUOROCARBONS 

. . . high production; 
custom development 


POI.Y 

INDUSTRIES 


LEFCO PRODUCTS INC. 

a subsidiary o( POLY INDUSTRIES. INC. 

12177 Montague Street • Pacoima, California 


AVIATION CALENDAR 


(Continued from page 5) 

International Astronantic.il Federation. 
Church House, Westminster, London. 

Sept. 1-2— Conference on physical chemis- 
try in aerodynamic and space flight. Uni- 
versity of Pennsylvania, Philadelphia, Pa. 
Sponsors: Air Force Office of Scientific 
Research and General Electric Co.'s Mis- 
sile and Space Vehicle Dept. 

Sept. 2-4—1959 Cryogenic Engineering Con- 
ference, University of California, Berke- 
ley. Calif. 

Sept. 3-6— National Convention and Aero- 
space Panorama. Air Force Assn., Exhibi- 
tion Hall, Miami Beach. Fla. 

Sept. 7-13—1959 Famborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors. Farnborongli, Eng. 

Sept. 9-11— Sixth Midwestern Conference 
on Fluid and Solid Mechanics. Univer- 
sity of Texas. Austin, Tex. Sponsors: 
AFOSR/Directoratc of Aeronautical Sci- 
ences; Office of Naval Research; National 
Science Foundation. 

Sept. 14-16— Mth Midwest Quality Control 
Conference. American Society for Quality 
Control. Sheraton Hotel, French Lick. 
Ind. 

Sept. 16-17— Western Regional Meeting on 
Frontiers on Science and Engineering, In- 
stitute of the Aeronautical Sciences, Los 
Angeles. Calif. 

Sept. 20-25— 14th Annual Conference and 
Exhibit. Instrument Society of America. 
Chicago, Amphitheater, Chicago, III. 

Sept. 21-22— Conference on Planning and 
Designing of Urban Helicopter Facilities. 
Institute of Aeronautical Sciences Bldg.. 
Los Angeles. Calif. Sponsor: Los Angeles 
Chamber of Commerce. 

Sept. 21-22— Eighth Annual Meeting. Stand- 
ards Engineering Society, on Investment 
in Survival. Somerset Hotel, Boston, Mass. 

Sept. 23-24— Engine and Operations Sym- 
posium. Artwork Corp., Millville, N. j. 

Sept. 28-30—1959 National Symposium on 
Telemetering, Civic Auditorium and 
Whitcomb Hotel. San Francisco, Calif. 
Sponsor: Institute of Radio Engineers' 
Professional Group on Space Electronics 
&’ Telemetry. 

Sept. 30-Oct. 2— 13th Annual Meeting. 
Southeastern Airport Managers' Assn.. 
Washington Duke Hotel. Durham, N. C. 

Oct. 5-7— Seventh Anglo-American Aeronau- 
tical Conference. Institute of the Aero- 
nautical Sciences, Hotel Astor, New York. 

Oct. 5-10— National Aeronautic Meeting. 
Society of Automotive Engineers, the 
Ambassador, Los Angeles, Calif. 

Oct. 6-8— 12th Annual Meeting, National 
Business Aircraft Assn., Hotel Learning- 
ton, Minneapolis. Minn. 

Oct. 6-9— International Symposium on High 
Temperature Technology, Asilomar Con- 
ference Grounds, Monterey Peninsula. 
Calif. Sponsor: Stanford Research Insti- 
tute. 

Oct. 8-10— Society of Experimental Test 
Pilots’ Symposium on Pilot's Role in 
Space Exploration. Beverly Hilton Hotel. 
Beverly Hills, Calif. Third Annual 
Awards Banquet. Oct. 10. 

Oct. 12-14— 15th National Electronics Con- 
ference, Hotel Sherman, Chicago, 111. 

Oct. 12-16— 15th General Convention of 
the International Air Transport Assn., 
Tokyo, Japan. 
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...at -320°F. 


Hydromatics FL.O * ESAi—L. valves 


Hydromatics valves are specifically designed to 
work at LOX temperatures . . . with minimum effort. 
Fast acting, !4 turn operation, provides maximum 
reliability with bubble-tight sealing. Never any 
freezing problem. Hydromatics exclusive thermal bar- 
rier makes bare-handed operation possible atalltimes. 


ALL FLO-BALL valves incorporate Hydromatics 
unique 100% flow efficiency characteristic. 

From simple manual valves to complex propellant 
valves . . . Hydromatics makes them all. Write for 
complete information on FLO-BALL valves for high 
pressure, cryogenic, and corrrosive applications. 


Hyd romatics, 

LIVINGSTON, NEW JERSEY . 



WYMAN 2-4900 





Using stop motion, photographer Bernard Hoffman 


tiny jet of water. Discharged at high pressure, the stream is a solid, unwavering mass. 


SPLIT-SECOND CONTROL 


OF TIME AND PRESSURE 


Take the valve pictured above. This 10-inch, high-speed 
Rotovalve was designed for rapid flow control at a Langley 
Field test installation. It will fully open, or close, in one- 
tenth of a second against water under free-diseharge con- 
ditions at 3,260 pounds per square inch pressure. 

How much pressure is involved in your application? How 
fast must you operate? What’s the volume? Dozens of 
questions must be considered to relate all the factors that 
influence a fluid control problem. They require specialized 
engineering . . . the kind you get from Allis-Chalmers. 


A-C Rotovalves may be your answer. Their full-line open- 
ing offers no obstruction to flow. They may be designed to 
give you extremely close control of closing time. Positive 
closure gives completely tight shut-off against either pres- 

If you have a fluid control problem, A-C offers you a 
broad background of specialized valve engineering and 
application skills. To find out more about how we might 
assist you, contact your nearest A-C representative, or 
write Allis-Chalmers, Hydraulic Division, York, Penna. 


Hydraulic Division 



Hydraulic Turbines & Accessories • Pumps • Liquid Heaters 
Rotovalves • Ball Valves • Butterfly Valves • Free-Discharge Valves 


AC> ALLIS-CHALMERS 



What is the Future for High Temperature Honeycomb? 


future: developing methods (or increased production, uses of new 
super-alloy materials, and techniques to broaden core applications. 
The future will find Swedlow core in common use, wherever design 
requires high strength-to-weight and rigidity-to-weight ratios, plus 
high vibration damping, fatigue resistance and corrosion resistance. 
Swedlow's technical service group will assist you. Call the Swedlow 
plant nearest you. 

WRITE for technical bulletin “High Temperature Welded Honey- 
comb Core.” Please refer to Dept. 10. 


Today his space travel is play. Tomorrow it is real. Many of the 
strong, light weight temperature resistant materials he will use will 
come from Swedlow. High temperature welded stainless steel honey- 
comb core is an important Swedlow contribution. 

Today Swedlow core is found in the most advanced air and space 
vehicles. It is produced in many sizes, to exacting specifications, by 
new automatic processes. It is machined to close tolerances by new 
methods of electrolytic grinding. While serving industry’s present 
needs. Swedlow's ambitious research program is exploring the 


Los Angeles 22. California / roontstown 9. 




AIRBORNE.. .NEW USAF T-38 TALON! 


The T-38 Talon fills a vital requirement of the Air Training Command. 
It is a lightweight, low-cost aircraft in which our new generation of 
space age airmen can safely master the art of supersonic flight. 
Pioneering a new Northrop family of economical manned aircraft for 
the space age, the Talon is a direct result of teamwork between Norair 
and suppliers. This T-38 Team that made the trainer a reality is now 
producing it under USAP contract at Hawthorne, California. Soon to 
follow is the N-156F multi-purpose fighter, American-designed for our 
free-world allies. 

The T-38 Talon stands as the latest airborne evidence of Norair 
capability and production know-how. Norair's creative management 
further adds to the accomplishment by trimming production costs 
with methods that include PACE — the unique Performance And Cost 
Evaluation program; new and superior quality controls; and Norair- 
conceived, years-ahead production techniques. 


A 


NORAIR 
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beneath the sea ... 


ROLLiunr 

^4/r- 

BEARINGS 


Reliability is the prime factor in both 
aircraft and submarine bearings. The 
engineer must know in advance just how 
much each bearing can take in terms of 
speed, repeated shock loadings, millions 
of revolutions. 

Over the years, Rollway has fulfilled 
military requirements for bearings in a 
wide range of applications . . . experi- 
ence that is reflected in the new Air-Rol 
Data Book, which contains new and 
vital criteria for bearing selection. Engi- 
neers may obtain it by writing on com- 
pany stationery to Rollway Bearing 
Company, Inc., Syracuse, N. Y. 


ENGINEERING Of 
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reliable, responsive, 
and mature 


Look at the General Electric CJ-805 from the pilot’s viewpoint. 
CJ-80S Reliability — Throughout thousands of hours of “squawk-free" 
operation, CJ-805s are showing their ability to meet pilot require- 
ments — in timely starting, fast full power for take-off, prompt 
response to throttle changes during landing approach and reverse 
thrust operation. 

CJ-805 Response— In an emergency aircraft “wave off” during 
landing, CJ-805s are less than three seconds away from full 
power. From ground idle to take-off throttle settings the engine 
produces full power in less than 6 seconds. Throttle bursts, chops, 
in-flight shutdowns and restarts have been consistently accom- 
plished without difficulty in the Convair 880s, G.E.'s leased B-66 
and XF4D to extreme altitudes. 

CJ-805 Maturity— CJ-805 production engines, identical to those 
flying on CV-880s, have already demonstrated ruggedness and 
maturity in thousands of flight and factory test hours. Two engines 
have completed 2000-hour ground tests — one of these is now flying 
in G.E.’s leased B-66, approaching 3000 hours total time. Pilots 
flying CJ-805 powered aircraft will have an engine whose design 
and operating maturity have been fully proven. 

From the pilot’s viewpoint, or any other, CJ-805 power makes 
good sense. For more information, contact your G-E Aviation 
and Defense Industries sales representative or General Electric 
Company, Cincinnati IS, Ohio. m-u 

"Progress Is Our Most Important Product 

GENERAL® ELECTRIC 




HURRICANE-PROOF 

"OVERCOAT" 


FOR THE 
JUPITER. 


WORLD’S MOST EFFICIENT ACTUATION DEVICE 




F4H-1 STRUCTURE AGAIN 
PROVES 

RIVET VERSATILITY 



The Navy's next generation fighter... the McDonnell F4H-1 
flies at better than twice the speed of sound, has a greater 
range than any Navy turbojet fighter and can operate day or 
night in any weather as an interceptor in an attack role. 


Structurally, the F4H-1 posed a variety of critical fastener 
problems . . . high strength/min. weight requirements, ele- 
vated temperatures in structures adjacent to the two J79 
engines and afterburners, compactness of forging and fitting 
design, fatigue and vibration conditions ... all met by 
Hi-Shear rivets, extensively used throughout the fuselage, 
wings and empennage. 


The Hi-Shei 
performance 
iems for you 
Hi-Shear rive 




Today Hi-Shears can meet temperatures to 1200° F., are 

materials including 7075-T6, alloy steel titanium, 5% 
chrome die steel, A 2 86 alloy along with 431, 302 and 
I7-4PH stainless. 



spsIMsillMli 











VET TOOL COMPANY 





Mil 2600 WEST 247TH STREET, TORRANCE • CALIFORNIA 
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rcraft targets on any radar scope. Submin- 
lurization puts electromechanical servos, 
10 vacuum tubes all in one 30-inch console. 



CONTROLLED APPROACH RADAR SYS- 
TEM an/mpn-11 for air safety, is contained in 
two ground- and air-transportable vehicles. 
It provides a completely self-contained 
navigation aid that operates worldwide. 



3. PORTABLE MAINTENANCE JUNCTION BOX all 

functional equipment groups of complex 
radar sets to be interconnected on a mainte- 
nance bench. The mobile box provides accu- 
rate testing for comprehensive subsystems. 



I. COMPLETE TACTICAL AIR TRAFFIC CONTROL 

center an/tso-ib is reduced in size and 
weight to three packages for helicopter 
transport. The system functions in all weather 
at forward air strips and in terminal areas. 


GILFILLAN/1959 


Today Gilfillan's capability is at its great- 
est peak in the Company’s 47-year history. 
Shown here are 8 Gilfillan achievements 
representing successful know-how in the 
development and production of complete 
electronic systems. 

These 8 examples and man y others have 
been and are in operational use by mili- 
tary and civilian agencies in 38 countries 
throughout the world. 



approach, landing and taxi system that I 
achieved an enviable world-wide record 
operation with both military and civilian usi 



FOR MORE COMPLETE INFORMATION. WRITE I 


Qjilfillaxi 


EDITORIAL 


Spotlight on Nuclear Plane Program 


The open congressional hearings on the military 
nuclear-powered aircraft programs sponsored by the Air 
Force and Navy have shed considerable light on the past 
performance, current situation and future prospects of 
this security shrouded, budget-slashed program. The 
American people owe considerable thanks to the Joint 
Congressional Committee on Atomic Energy and the 
sparkplugs for these specific hearings, Sen. Clinton 
Anderson. (D.-N.M.) and Rep. Melvin Price (D.-lll.), 
for their persistence in demanding a public accounting 
on this program. 

The most important fact to emerge from these hear- 
ings is that, despite other indications to the contrary, 
the nuclear-powered aircraft program will be pushed at 
a moderately accelerated rate in the future and that con- 
siderable thought will be given to establishing a more 
effective technical direction of an over-all program push- 
ing both the General Electric Co. direct air cycle ap- 
proach and the Pratt & Whitney Aircraft indirect cycle 
approach where major technical breakthroughs have re- 
sulted recently. 

It is evident from testimony of Dr. Herbert York, 
Defense Department director of engineering and re- 
search, that considerably more emphasis will be placed 
on reactor and materials development and less emphasis 
on putting a flying testbed into the air to gain flight 
experience with nuclear powerplants. 

Certainly there can be no argument with the thesis 
that major emphasis must be given to research on im- 
proved airborne reactors and the materials required for 
them. However, there is considerable difference of opin- 
ion on the abandonment of the construction of prototype 
nuclear-powered aircraft to gain flight experience with a 
complete system of this type. Dr. York and his scientific 
advisers argue that this would hardly be a useful exercise 
in advancing the state of the art. It is apparent from 
their testimony that this technical viewpoint also is 
strongly tinged by the current budget problems of the 
Defense Department, and it is often difficult to measure 
where the technical considerations end and the budget 
influence begins. 

Maj. Gen. Donald Keirn, who has directed the USAF 
portion of the ANP program and whose experience in 
developing radically new types of power goes back to 
the first turbojet engines, takes the opposite view. He 
believes the experience gained from flying nuclear- 
powered prototype aircraft with powerplants that it is 
technically possible to develop now. would provide 
valuable experience necessary' to the ultimate develop- 
ment of a useful weapon system. Gen. Keirn must find 
many of the arguments advanced against the nuclear 
prototypes very familiar as they are the same arguments 
advanced by many apparently competent technical "ex- 
perts" in the thirties and early forties against the appli- 
cation of gas turbine power to aircraft. People with 
sufficiently long technical memories will recall that even 
such ordinarily sage advisers as the National Advisory 
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Committee for Aeronautics dismissed |ct propulsion on 
Ihe ground that it would hardly be useful unless aircraft 
speeds were over 500 mph. And such speeds were ob- 
viously not in sight. But only a few years after that judg- 
ment was rendered the German MF. 240 twin jet was 
fighting at speeds in excess of 500 mph. 

Gen. Keirn must recall the difficulties involved in 
getting USAF acceptance of jet propulsion in the early 
forties when only the unswerving determination of the 
late Gen. Henry H. Arnold, overruling his tcchnicallv 
timid subordinates, pushed the project through to suc- 
cessful completion with the help of Gen. Keirn and 
others not so technically conservative. 

It also is appropriate to recall in this controversy the 
case of the XB-1 5 and XB-19 experimental heavy bombers 
built by Boeing and Douglas respectively. Only one of 
each was ever built, and they were “too slow" to be use- 
ful for combat. Yet the experience gained by building 
and flying these experimental giants laid the technical 
foundation for the development of the combat-capable 
heavy bomber lineage of B-17, B-24. B-29, B-32 and the 
four-engine transport fleets that made U.S. manufac- 
turers supreme in this field during the post-war decade. 

It is easy for technical “experts" lacking the background 
in aircraft development problems to dismiss too lightlv 
the need foi experimental flight experience as a sound 
foundation for ultimate military developments. 

There was considerable testimony submitted by such 
technically competent witnesses as Gen. Thomas White. 
Dr. Herbert York and his staff, Vice Adm. J. T. Hayward. 
Gen. Keirn, Roy Shoults of General Electric and John 
McCone, chairman of the Atomic Energv Commission 
who has had considerable experience both in aviation 
and nuclear developments. The conflicting viewpoints 
expressed by these gentlemen should be carefully con- 
sidered in formulating a new and more solidly supported 
nuclear-aircraft propulsion program. 

In contrast, the testimony of some newcomers to the 
Pentagon scene should be heavily discounted as a mere 
parroting of the Budget Bureau party line. 

It has been the sad history of the nuclear-powered air- 
craft program that it has been the technical people who 
have been closest to the program, both in the military 
and industry, who have had the strongest faith in its 
ultimate success, and it has been the politically appointed 
Defense Department officials and the bookkeepers of 
the Budget Bureau who have been most pessimistic and 
have tromped hardest on the brakes to slow its progress. 

The congressional hearings have done much to clear 
the security-shrouded air surrounding this vital program. . 
We hope that USAF, the Navy and Atomic Energy 
Commission will join with General Electric, Pratt &■ 
Whitney Aircraft and airframe constructors to formulate 
a technically vigorous program to drive ahead with maxi- 
mum speed to produce militarily useful results. 

—Robert Hot?. 
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WHO'S WHERE 




how the 0Q[L[)3@[iQ3Q helped... 

BREATHE MORE LIFE INTO AN OXYGEN MASK 


A boil'd the new jetliners, oxy-cn masks arc 

llie cabin drops, passengers and crew members 
can quickly breathe oxygen from a piped system. 

Based on experiments by tbc military, manu- 
facturers know that silicone rubber is the ideal 
material for oxygen face masks. It provides the 
thin, clastic shapes needed to fit all facial con- 
tours . . . with a gentle lubricity that feels pleasant 
to the skin. Since silicone rubber is highly resist- 
ant to oxidation, ozone attack and extremes of 


Unlocking the secrets of silicones 




stored for long periods and 
r cleansing. And, any color 


liseful properties of Union CARBIDE silicone rub- 
ber. Background information and technical data 
available by writing Dept. HA-9901. Silicones 
Division, Union Carbide Corporation, 30 East 
42nd St., New York 17, N.Y. In Canada: Bakelitc 
Company, Division of Union Carbide Canada 
Limited, Toronto 7. 
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Washington Roundup 


Vinson Challenges Brooks 

House Science and Astronautics Committee inquiry 
into the reasons for the recent series of Air Forcc-Con- 
vair Atlas and Navv-Lockhced Polaris missile flight test 
failures last week (sec p. 29) brought a prompt protest 
from House Armed Services Committee Chairman Rep. 
Carl Vinson. (D.-Ga.). Vinson protested the action in a 
personal letter to Rep. Overton Brooks (D.-La.) space 
committee chairman, which Vinson refused to make 
public. Vinson told Aviation Week that “all commit- 
tees must remain within their jurisdiction." but refused 
to comment further, other than to say the hearings have 
been concluded and that ends the matter. Brooks said 
there is no disagreement between himself and Vinson 
over the subject involved. All matters involving military 
missile programs in the past have been under the juris- 
diction of the Armed Services Committee. However, the 
resolution creating the House Space Committee gave the 
committee broad powers of jurisdiction, many of which 
overlap the jurisdiction of other committees. Hearings 
last week marked the second time the House Space Com- 
mittee has moved into an area usually reserved for the 
Armed Services Committee. 

Investigation of the Nike Zeus program was the first 
instance (AW Mar. 23. p. 21). 

Probe of Missile Range Roles 

Staff members of the House Science and Astronautics 
Committee are reviewing an Air Force contract awarded 
to Pan American World Airways several years ago for 
operating the installations of the Atlantic Missile Range. 
Rep. Overton Brooks (D.-La.) said the staff members 
had been assigned to review details of the contract to 
determine if a full investigation is required. 

Sharing the Defense Dollar 

Indicative of mounting concern in Congress over the 
area allocation of defense business are these two recent 
developments: 

• Sen. John Stennis (D.-Miss.), a member of Senate 
Armed Services Committee, requested Defense Depart- 
ment to report to the committee on the amount of pro- 
curement money that is being spent in each state and 
the percentage being spent on classified procurements. 

• Sen. Philip Hart (D.-Mich.), introduced a resolution 
creating a "Senate Select Committee on the Economic 
Impact of National Defense." Tire committee would 
“make exhaustive studies of the extent to which defense 
procurement policies . . . are related to the national 
economy, and the extent and character of defense pro- 
curement policies that can be expected to be required 
to provide for the national defense and maintain the 
nation's economic strength." 

New York's entire 44-member delegation has been 
aggressively pushing for months to obtain more defense 
contracts for the acute labor surplus areas of the state 
(AW June 29, p. 25). They have taken the popular 
position of being in favor of competition. If the mili- 
tary services open contract negotiation for missiles and 
aircraft to competition, they sav. New York firms will at 
least har e the chance to capture business. 

In testimony to Senate Armed Services, Hart pointed 
out that four of the largest areas of military procure- 
ment— California, Massachusetts, Missouri and Texas— 


are continuing to get more and more defense business. 
In his home state of Michigan, he noted, “there is a 
pattern of gradual shifting of procurement awards . . . 
to firms located in other parts of the nation." 

Procurement Authorization 

Senate-House conferees last week approved a SI. 2 
billion military construction bill for Fiscal 1960 which 
reflects the Defense Department’s revised air defense 
plan calling for cuts in deployment of both the Air Force 
Bomarc and the Army Nike Hercules air defense mis- 
siles. Conferees also agreed to accept a Senate amend- 
ment which requires prior annual authorization for the 
procurement of aircraft and missiles, and includes ships 
as well. Rejected was a provision that included authoriza- 
tion for design and development of aircraft and missiles 
(AW July 6, p. 32). The conference-approved provi- 
sion will become effective in 1961 during consideration 
of the Fiscal 1962 appropriations. 

FAA Weather Study 

Rapidly expanding government activity in weather 
research and development was in evidence again last 
week when Federal Aviation Agency gave Borg-Warner 
Corp. a S573.963 contract for a two year study of avia- 
tion weather service information needs over the next 15 
years. Military and civil agencies have recently been 
expanding work both in basic weather research and in 
development of faster, more accurate weather reporting 
and forecasting systems. 

Borg-Warner will gather information from 140 instal- 
lations operated by the airlines. Army. Navy and Air 
Force commands and a variety of general aviation organ- 
izations. The study will be used in FAA planning for 
the period through 1975, as well as by FAA operating 
bureaus and U. S, military and civilian Weather services. 
Borg-Warner was chosen from a group of 16 bidders by 
a team which included representatives from FAA, Army, 
Navy, Air Force and the Weather Bureau. 

Budget Cut 

FAA, however, will have to operate with less money 
than it would like during the current fiscal vear. Con- 
gress cut S52 million off the S5S7 million budget FAA 
asked for. voting S535 million. Included in cut was S10 
million for establishment of new air navigation facilities. 

Bilateral Problems 

French and U. S. governments arc continuing nego- 
tiations on a new bilateral air transport agreement under 
a one month extension of the old bilateral. Old pact 
was extended for a month when the two governments 
failed to reach agreement before it expired Julv 24. 
Traffic rights for French carriers at U. S. West Coast 
points arc a key point of dispute in the negotiations which 
nave been conducted intermittently and with little suc- 
cess for over two years. 

In another bilateral situation, the United Kingdom 
late last week denied it has lodged a formal complaint 
with the Skate Department over White House failure 
to make a decision on the British Overseas Airways Corp. 
requests for a Tokvo-U. S. route, but the British remain 
extremely unhappy about the delay. 

—Washington staff 
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Aluminized Fuels Used in New Missiles 


Producers encapsulate aluminum particles to guard 
against premature reaction, increase rocket shelf life. 

By Michael Yaffee 

Princeton, N. J.— Minuteman, Nike Zeus and Polaris arc among the newer 
missiles that are expected to use aluminum propellant additives in conjunc- 
tion with a modified form of encapsulation. 

True encapsulation, in which particles of propellant are completely enclosed 
in a metal or plastic film, will probably find application in later models of 
these missiles. And encapsulation of liquid oxidizers in small spheres which 
can be incorporated in high energy, liquid-solid hybrid propellants is a more 


distant possibility for development. 

The use of high energy metal powder 
additives, which significantly increase 
the thrust of solid rocket propellants by- 
raising the combustion temperature 
(AW lime 2>. 1958. p. -t?>, has been 
somewhat handicapped by the tendency 
of the finely divided metals to flash or 
ignite, thereby leading to the dangers 
of premature ignition or uncontrolled 
combustion during handling, process- 
ing and actual firings. 

To overcome this problem, propel- 
lant producers have now developed 
means of encapsulating or coating alu- 
minum particles to keep them from 
reacting prematurely. 

'Iliis approach reportedly can be used 
with other potential metal powder addi- 
tives. such as zirconium and titanium. 

Of somewhat greater and more im- 
mediate importance is the opposite ap- 
proach in which aluminum (or pre- 
sumably other metals) is used as the 
encapsulating agent to cover individual 
particles of solid propellant, either 
oxidizer or fuel. 

'Iliiokol Chemical Corp. has been 
experimenting for some time with the 
use of aluminum additives in its solid 
propellants as well as with the encapsu- 
lation of solid propellant particles. 

Thiofcol’s W, M. Mebnne reported 
that the aluminum powder, which is 
used both to increase energy and to 
suppress resonance, had been incorpo- 
rated in the largest solid propellant en- 
gine the company has produced, as 
well as in the oiic with the greatest 
thrust (AW Sept. 22. 1958, p. 28). 
Ilicsc arc believed to be prototype en- 
gines which Iliiokol is developing for 
Nike Zeus and Minuteman programs. 

The aluminum particles in the Thio- 
kol propellants arc "passivated" but not 
in the strict sense of encapsulation. 
Surfaces of the particles were treated 
to make them less reactive. Method 
of treatment was not spelled out. But 
one method that could be used is the 
controlled oxidation of the aluminum 
to the less reactive aluminum oxide. 

Thiokol has also experimented with 
other metal additives such as magne- 


sium arid zirconium, according to Dr. 
1 larold Ritchey of Thiokol. None of the 
others, however, proved as good as 
aluminum, which provided the most 
Btu. per pound of propellant mixture. 
Dr. Ritchcv also pointed up the possi- 
bility and desirability of encapsulating 
the more powerful liquid oxidizers (or 
solids, if someone, say, should develop 
a solid form of ozone) such as fluorine 
in small spheres of paraffin which could 
be incorporated into a solid binder. 
'Hie encapsulation of solid fuel parti- 
cles. he said, is also being investigated 
and appears both feasible and desirable. 

Aerojet-General is another company- 
interested in the use of finely divided 
aluminum m solid propellants. In the 
case of the Polaris, it has been reported 
(AW Mar. 17. 195S, p. 15) that pow- 
dered aluminum accounts for 10-15% 
of total propellant weight. 

Aerojet-General is also believed to be 
one of those most active in the investi- 
gation of aluminum as an encapsulating 
agent for individual solid propellant 
particles. The company recently signed 
a long-term agreement noth National 


Successful Atlas Shot 

Cape Canaveral. Fla.— Air Force-Con- 
v-air Atlas 11-D was fired 6.500 mi. over 
the Atlantic Missile Range last week for 
the second successful Atlas shot since 
five failures forced a delay in the mis- 
sile's initial operational date (AW Julv 
6, p. 24). 

Vehicle incorporated the same fuel 
valve fixes flown successfully the pre- 
vious week on Atlas 8-C (AW July 27. 
p. 40). One more D and one more C 
will be flown to make certain the modi- 
fication is successful. 

Atlas 11-D carried the General I'.lcc- 
tric Mark 2 heat-sink nose cone that 
will be used on early Atlases. It was not 
recovered. Previous shot carried a GE 
RVX-2 full-scale ablation nose cone that 
is a test vehicle for later ablation type 
Atlas cones of a different configuration 
(see pictures on p. 88). 


Research Corp. to obtain vacuum proc- 
esses, equipment and techniques from 
NRC to be used in the development 
and large-scale production of solid 
propellant ingredients. 

National Research Corp. has carried 
out extensive work on the vacuum de- 
position of aluminum on all manner of 
materials and reportedly it is this tech- 
nique along with the associated equip- 
ment that Aerojet-General is leasing 
from NRC. It is not known whether 
the aluminum will be deposited on 
particles of oxidizer or fuel; it has been 
and can be deposited equally well on 
both in particle sizes ranging down to 
500 mesh. 

Among other advantages, the use of 
aluminum as an encapsulating agent is 
said to increase the shelf lire of the 
solid propellant rockets, improve com- 
bustion characteristics, and permit the 
joint handling and processing of high 
energy oxidizers and fuels which would 
react spontaneously with each other in 
the uncoated state. 

Atlantic Research recently revealed 
that it also is interested in the use of 
powdered metal additives and is pro- 
ducing a solid aluminized propellant 
for use in its ARCAS sounding rocket 
(see p. 69), 

In liquid phase systems such as At- 
lantic’s. it is the plasticizer that acts as 
the coating agent for the aluminum par- 
ticles. Dynes. Inc., a small research and 
development company also working in 
this area, has carried out a number of 
experiments with both aluminum and 
magnesium slurries. In these experi- 
ments. says Dyncx's James Burnett, it 
was found that hydrocarbon oils served 
successfully to lower the reactivity of 
the aluminum and magnesium particles 
and kept them from flashing or igniting 
prematurely. Atlantic Research and 
Uynex express interest in the more 
dense powdered zirconium additive. 

From a somewhat different starting 
point, Southwest Research Institute 
has now entered this general area. Its 
interest is true encapsulation for ap- 
plications akin to Dr. Ritchey's small 
paraffin spheres of liquid fluorine. 
Southwest has developed three new de- 
vices for making many different shapes 
of capsules in sizes down to 500 microns 
in diameter. To date. Southwest has 
successfully used a variety of plastic 
film materials to encapsulate a host of 
fluids including gasoline, kerosene and 
lubricating oils. For the future, South- 
west researchers are considering among 
others the use of paraffin, magnesium 
and aluminum as film materials and sug- 
gest that such capsules should prove a 
safe wav of handling toxic and high 
energy fuels, oxidizers and additives. 
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Second Bomarc-B Fired at Cape Canaveral 

Second Boeing Bomarc IM-99B interceptor missile is poised on ramp launcher (left) during countdown for its firing (right) at Cape Can- 
averal. Fla. B-modcI lias a Iliiokol solid propellant booster and two Marquardt RJ43-MA-7 ramjets (AW June 15, p. 19). 


Space Technology vehicle (see picture on p. 29), 

— • Motorola, Inc.— 560,000 for command 


NASA Contracts for Development 
Of Lunar Data-Acquisition Units 


Washington— Five contracts involv- 
ing acquisition of data from the surface 
of the moon after some future soft 
landing of an instrument package were 
awarded by National Aeronautics and 
Space Administration in June, the 
agency announced last week. 

NASA also awarded General Electric 
Co. an eight-month, 5590,000 contract 
for a study of pluggcd-nozzle rocket 
engines. 

The company at one time was re- 
ported to be developing a 1.1-million 
lb. pluggcd-nozzle engine in a space 
booster (AW Jan. 5, p. 20). 

Columbia University and California 
Institute of Technology will collaborate 
on a lunar seismometer to determine 
makeup of the surface and crust activity'. 
The project is aimed at gathering in- 
formation about the types of rocks on 
the surface, whether they arc molten, 
and sizes and velocities of meteorites 
striking the moon’s surface. Instrument 
is expected to weigh from 10 to 20 lb. 
and to be landed by retrorockets. Each 
institution received a 5150.000 contract 
award. 


Anny Ordnance Missile Command 
received SI 50,000 for a study of the 
problems of making soft lunar landings, 
and Massachusetts Institute of Tech- 
nology was awarded 5100,000 to design 
and build a prototype instrument to 
measure density of electrified gases be- 
tween the earth and the moon, par- 
ticularly near the moon. 

Office of Naval Research was awarded 
580,000 for a lunar data acquisition and 
recording system, and another contract 
for an unspecified amount for instru- 
mentation to measure the moon’s radio- 

Other June contracts: 

• USAF Ballistic Missile Division— 57.5 
million initial funding for eight modi- 
fied Atlas boosters for the Vega vehicle 
(announced earlier) and 55.87 million 
initial funding for 1 1 Thor boosters for 
Delta vehicle (announced earlier). 

• Vector Manufacturing Co.— 560,000 
for subcarricr oscillator components for 
Scout. 

• Aerojet-General Corp.-S140.000 for 
the fabrication, static firing and ship- 
ping of booster stages for the Scout 


receivers for Scout guidance and telem- 
etry systems. 

• USAF Cambridge Research Center- 
550, 000 for testing of Project Mercury 
capsule drogue parachutes. 

• University of Minnesota— 560,000 to 
build a prototype of an oxygen-generat- 
ing life support system for extended 
manned space flight. Plants probably 
will be algae. 

■•Grand Central Rocket Co.— S1S0.000 
to demonstrate feasibility of a unique 
solid propellant rocket engine design. 
Project is classified. 

• ARDE-Portland, Inc.-S90,000 to in- 
vestigate perfonnancc of refractory 
materials as liners for rocket nozzles. 

• Smithsonian Institution— SI 00,000 for 
science and engineering studies for the 
instrumentation of an orbiting tele- 

• Hughes Aircraft Corp.— S200.000 for 
design and construction of an atomic 
clock using ammonia vapor (already an- 
nounced). 

• Naval Research Laboratory— 5100,000 
for preliminary design work on advanced 
ultraviolet radiation detectors. 

• Navy Bureau of Ordnance— 5140.000 
for 12 solid rockets for sounding rocket 
tests. 

• Army Ordnance Corps-Si 50.000 as 
partial funding for 12 Honest Johns 
and 24 Nike boosters. 
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Lawsuits Hit Avionics Ex-Employes 


Washington— A rasll of lawsuits have 
been filed by avionics manufacturers 
recently against former employes who 
have established new firms to compete 
with their former employers. Majority 
of the situations involve semiconductor 
devices where the original employer 
charges loss of secret techniques and 
know-how. The suits: 

• Sperry Rand Corp. has filed suit in 
Federal Court for SI million damages 
against eight former employes of its 
Semiconductor Division who recently 
left to form National Semiconductor 
Corp.. Danbury. Conn. Suit charges 
defendants with unlawfully removing 
certain secret documents involving 
proprietary inventions. 

• Fairchild Semiconductor Corp. has 


filed a SI million suit against Rhccm 
Semiconductor Corp.. of Mountain 
View, Calif., in the California Superior 
Court and is seeking S100.000 in 
damages from Dr. F. M. Baldwin, r ice 
president and general manager of the 
recently formed Rhccm subsidiary. Dr. 
Baldwin formerly was vice president and 
general manager of Fairchild Semicon- 
ductor Corp. Flight other former Fair- 
child employes now with Rhccm also 
are named in the suit. The suit charges 
the defendants with appropriating con- 
fidential information on the manufac- 
ture of semiconductor devices. (Fair- 
child Semiconductors itself was formed 
around a nucleus of scientists who left 
Beckman Instruments, Shockley Lobora- 


• Mclpar, Inc., division of Westing- 
house Air Brake Co. has brought a 
$500,000 suit against two former em- 
ployes and a recently formed company. 
Scope. Inc., charging misappropriation 
of proprietary secrets, data and inven- 
tions. Two Mclpar employes. Richard 
FI. Williams and Jonathan J. Brooms 
are also officials of Scope. Inc. Another 
20 Scope employes formerly worked at 
Melpar, company says. 

Within the past few months there 
have been a number of similar actions 
taken, including: 

• Electro Tec Corp. filed suit for S717-- 
000 against two former officers. 17 
former employes and three firms, charg- 
ing them with using secret processes 
developed by their former employer 
who manufactures slip rings, commu- 
tators and electronic components. 

• Sarkcs-Tar/.ian, Inc. lost a S2 million 
suit against Audio Devices. Inc. and 
others charged with piracy of secret 
processes for making silicon rectifiers. 
In ruling against the plaintiff, the 
court held that the methods employed 
by the defendants were well known in 
the industry and that the plaintiff had 
failed to name any specific trade secrets 

Marlin Co., Thiokol 
Report Higher Sales 

Two major defense contractors— The 
Martin Co. and Thiokol Chemical 
Corp.— reported substantial sales in- 
creases in financial reports made to 
stockholders last week. 

Martin Co. second quarter sales rose 
S5.9»6.ili over a similar period a year 
ago. for a total of $126,095,620. In- 
come earned on the sales totaled 
Ss, 175.966. or SI 57.496 more than the 
second quarter of 1958. 

Thiokol Chemical reported six-month 
sales of SS0.7s5.952. up S5S.457.66S 
over that period last vear. Net income 
was S2.S6S.56S. an iiicreasc of 251%. 
In other financial reports: 

• Acroqnip Corp. earned S2.001.S22 in 
the nine months ended June 50, up 
5067; over last year's nine months earn- 
ings of S495.15S. Net sales aggregated 
S55.1S6.6S6. up 56%. 

• B. F\ Goodrich Co. sales, cut by a 
55-day strike in eight company rubber 
plants, amounted to S5S5.569.949 for 
the first half of 1959, a 14.8% increase 
over the $555.9"5.505 reached in that 
period last vear. Net income was $19,- 
612.490. compared with $14,507,241 

• The Gabriel Co., which plans to build 
a solid rocket fuel plant at Mesa. Ariz.. 
a new electronics plant in Millis. Mass., 
had first half net sales of S14.555.456. 
an increase of $4,425,525 over last year. 
Earnings were S472.S15. against Si 25,- 
150 reported last year. 



New Hughes Falcon GAR-5 radar homing missile, powered by a Thiokol solid propellant 
rocket engine, is inspected by Roy E. Wcndahl, left. Hughes Aircraft vice president, 
and Tom J. Smith, company test pilot. Plastic nose cone enables Falcon 5 to adjust 
faster to speed and temperature environments. Fa tenia I changes include Greater length, 
increased wingspan and extension of stabilizers. Missile is produced by U. S. Air Force. 
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Missile Test Failures 
Explained to Congress 

Washington— Operational schedules 
for the Air Force-Convair Atlas and 
the Navv-Lockhced Polaris ballistic 
missile systems are not expected to be 
affected by the recent scries of flight 
test failures, the House Science and As- 
tronautics Committee was told last 

Lt. Gen. Bernard A. Schriever, com- 
mander of the Air Research and De- 
velopment Command, said the target 
date for the first operational Atlas has 
been set back at least 60 days because 
of flight test malfunctions, but that the 
Air Force can adhere very closely to the 
over-all operational force build-up 
schedule. 

Rear Adm. W. F. Raborn. director 
of Navy's Special Projects Office, was 
even more enthusiastic regarding the 
development of the Polaris. He said 
the Navy is meeting its most recent 
accelerated schedule of target dates and 
can confidently predict there will he 
operational Polaris submarines with 
missiles available for deployment by the 
end of next year. 

Both Gen. Schriever and Adm. 
Raborn were called before the House 
committee to explain the causes of five 
aborted Atlas shots and the failure of a 
Polaris test vehicle (AW July 20. p. 28). 
’Gen. Schriever said the recent fail- 
ures of Atlas C and D scries mis- 
siles were of the type and severity 
which must be expected in any such 
advanced and far-reaching development 
program. "While vve nave had our 
troubles in the past and may expect 
more in the future,” he said, "I be- 
lieve this country has no cause for 
alarm regarding the current status of 
the Atlas program.” 

Adm. Raborn told the committee 
that success or failure of individual 
tests, whether flight or ground tests, 
must be measured in terms of contri- 
butions toward ultimate goals and that 
some so-called failures have contributed 
much in this respect. 

"Of the 55 launchings of test vehi- 
cles,” he said. "24, or slightly better 
than two out of three, were complctclv 
successful in that all specific technical 
objectives were accomplished. Seven of 
the 55 were rated partial successes in 
that one or more of the primary tech- 
nical objectives were achieved, and two 
launchings were failures where none of 
the primary objectives were achieved.” 
Adm. Raborn said the July 1 5 test, 
which to the casual observer might be 
considered a failure, was in reality 
“stimulatinply successful” from the 
point of view of getting a successful 
missile. 

“One of the primary purposes of the 
flight was to test the missile brain.” he 



Voughf Displays Project Scout Model 

Scale model of Scout high altitude research vehicle and launcher has been built by Chance 
Vought Aircraft, Inc., which is building the 70-ft. rocket for National Aeronautics and 
Space Administration. Scout will be used for space probes and for orbital and re-entry 
research. First payload tests arc scheduled for iiiid-1960 at Wallops Island. Va. Four- 
stage, solid propellant vehicle will send a 100-lb. instnimentation package 5,000 mi. or 
more and will place a 150 lb. payload in a nominal 300 mi. orbit. 


said. "Although the test vehicle went 
into unexpected acrobatics, the missile 
brain performed beautifully even un- 
der most vigorous conditions." 

He added that the ruggedness and 
the performance of the missile brain in 
this test were so outstanding that the 
Navy is considering shortening this 
phase of the development program. 

Cause of the acrobatics, Raborn said. 


was loss of a part of a jetevator (AW 
July 27, p. 25) which was recovered 
and is now undergoing intensive metal- 
lurgical and other tests as a basis for 
developing inspection procedures to 
prevent a recurrence. 

Adm. Raborn also told the commit- 
tee that the Navy plans on firing the 
first prototype 1960 operational Polaris 
missile late this year. 
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GAO Urges Law Requiring Competition 


Washington— General Accounting Of- 
fice last week urged Congress to enact 
legislation requiring the Department of 
Defense to obtain competitive bids on 
negotiated contracts. 

). Edward Welch, deputy general 
counsel of GAO, told a Senate Armed 
Services Subcommittee that more than 
half of the defense procurement funds 
arc now obligated without competition. 
Kor the nine-month period— July 1. 
195S, through Mar. 31 of this year— 
S5.5 billion in defense contracts were 
negotiated without competition. Welch 
said. This, he told the subcommittee, 
represented over 51% of the total pro- 
curement for the period. 

"We believe,” Welch said, "the dol- 
lar volume of these noncompetitive pro- 
curements is indicative of a need for 
legislation which will require competi- 
tive negotiation to the greatest extent 
practicable.” 

GAO has endorsed legislation spon- 
sored by New York’s 44-mem ber 
congressional delegation that would re- 
quire Defense Department to obtain 
proposals from "two or more sources” in 
negotiated contracts (AW Julv 20, p. 
28), but suggested that the phrase be 
strengthened by substituting the word- 
ing to "the greatest number of sources 
practicable.” 

GAO strongly opposed legislation in- 
troduced by Sen. Leveret t Saltonstall 


(R.-Mass.) which aims to cut lead-time 
in advanced weapons development and 
production by shifting responsibility to 
industry and encouraging incentive type 
contracts (AW July 27. p. 25). 

The key to cutting lead-time, GAO 
said, is speed in administrative decision 
making rather than changes in procure- 
ment law on types of contracts and in- 
centives. Welch told the stibcommit- 

"Bcforc you bus you must decide 
what you want to buy. and any delays 
in reaching such decisions have little, 
if any. relationship to existing provi- 
sions of procurement law pertaining to 
the manner or method of awardms 
contracts. And once the actual procure- 
ment has been accomplished '. . . de- 
lays in decision making are also adminis- 
trative problems rather than problems 
of procurement law." 

Reduce Ability 

In opposing a single prime contrac- 
tor for a weapon system as favored in 
the Saltonstall measure, Welch said 
this would "encourage the military de- 
partments to transfer important por- 
tions of their basic management re- 
sponsibilities to operational system 
contractors. This would reduce the gov- 
ernment's ability to effectively control 
quulitv. timeliness, adaptation to mili- 
tary use and operational capability of 


products procured. It would also en- 
courage the migration from government 
to industry of engineering and scientific 
skills. This would result in a single con- 
tractor's attaining so dominant a posi- 
tion with respect to a vital weapon sys- 
tem, and the military department's 
losing such control, that it becomes al- 
most completely dependent, as a prac- 
tical matter, upon the contractor.” 

Welch also objected that “since a 
single prime contractor is selected for 
design, development and management 
of an entire system, the government 
would look only to his ingenuity and 
technical capabilities for effective solu- 
tion of the problem involved and would 
lose the advantages of ideas and po- 
tential discoveries of competitors. . . . 

"If competition is not retained 
through design and development stages, 
there is little likelihood of effective com- 
petition for subsequent production 
contracts. Concerns which would other- 
wise Ire contenders for an award of a 
production contract would usually not 
have acquired the know-how or 
familiarity with design and techniques 
to the extent of being effective com- 
petition to the operational system con- 

GAO maintained that the elimina- 
tion of competition under the single 
prime weapons contractor system tends 
toward higher costs and longer lead 
times and retards advances in the state- 
of-the-art. 

Welch said that use of inccntive-tvpe 
contracts, where target costs may be 
established before design of the item 
and production costs are stabilized, 
make renegotiation “more necessary 
than ever.” 

Hie Saltonstall measure, generally 
supported by aircraft and missile manu- 
facturers, would encourage incentive 
contracts and exempt them from rene- 
gotiation. 

Hawker Siddeley 
May Buy Folland 

London— I lawker Siddeley Group is 
negotiating to buy Folland Aircraft Co., 
manufacturer of the Gnat light fighter 
and trainer. Hawker Siddeley proposes 
to offer about S2.25 million, according 
to Folland. 

Tlic Folland Gnat fighter recently 
went into service with the Indian air 
force and is being manufactured under 
license in India. 

British Ministry of Supplv has placed 
an order for a development block of the 
aircraft and the company is hoping for 
a contract to supply a supersonic trainer 
version to the Royal Air Force. 



Hovercraft Makes Successful Channel Crossing 


Suundcrs-Roe SR-N1 Hovercraft ground effect vehicle climbs up beach at Calais. France, 
after crossing the English Channel from Dover, making the 23-mi. trip in 2 hr. 13 min. 
Craft was suspended on 10-in. air cushion; four men were aboard, including inventor 
Christopher S. Cockerell. SR-N1 uses a peripheral jet air momentum curtain to seal the sup- 
porting air cushion (AW June 29, p. 64); curtain is generated by a four-bladed ducted fan 
powered by a 435 lip. Alvis piston engine. Hovercraft is 30 ft. long. 24 ft. wide 
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Hebert Raps AIA Stand on Renegotiation 


Bv Katherine Johnsen 

Washington— Mouse Anncd Services 
Investigating Subcommittee last week 
criticized Aerospace Industries Assn, for 
allegedly using "the taxpayers’ money” 
in an effort to have amendments favor- 
able to aircraft and missile manufac- 
turers made in the renegotiation law. 

Rep. Carl Vinson (D.-Ga.). chair- 
man of the full Armed Services Com- 
mittee, opposed the amendments and 
Congress extended renegotiation for 
three sears without significant change 
(AW 'July 6, p. 28). At the time 
Vinson charged that the aircraft indus- 
try “wants to abolish renegotiation, 
knows it won’t get what it wants by 
direct means, and is seeking to accom- 
plish it indirectly" with amendments. 

AIA President Orval R. Cook told 
the subcommittee, which is currently 
investigating allegations of contractor 
influence on military policy and pro- 
curement. that the association hired 
Barron K. Grier, a Washington attor- 
ney and clerk of the House Ways and 
Means Committee in 1939-1940, "to 
present the views” of the industry on 
renegotiation to members of Congress. 
Taxpayers' Money 

Rep. Edward Hebert (D.-La.), sub- 
committee chairman, pointed out that 
aircraft company dues which finance 
AIA, a non-profit organization, are tax 
deductible and can also be charged off 
against defense contracts financed by 
taxpayers. AIA’s hiring of Grier, He- 
bert declared, “was a case of the tax- 


X-15 Captive Flight 

Number two X-15 made its first cap- 
tive flight at Edwards AFB last week in 
the sixth in a series of demonstrations 
by North American Aviation. Purpose of 
the 1 hr. 10 min. test was to establish 
performance of the X-15 and B-52 mated 
combination with the rocket-powered re- 
search aircraft at its maximum launch 
weight. 

Propellants aboard the X-15 were jetti- 
soned prior to landing in order to deter- 
mine effectiveness of the fuel tank 
purging system. 

The second airplane will be the first 
X-15 to make a (lowered flight, which 
will take place in the near future (AW 
June 20, p. 31). 

First X-15, which made its initial free 
flight June 8, is being readied for pow- 
ered flight in September. 

North American Aviation engineering 
test pilot Scott Crossfield was in tlic 
cockpit of the X-15 throughout the 
captive flight. 


payers’ money being used against the 
taxpayers’ interest. The taxpayer was 
paying for a fight against himself.” 

Under repeated questioning. Cook 
insisted that AIA "has not been called 
upon to sell Department of Defense on 
a bigger budget or a bigger Air Force 
budget." If it were, he said he "prob- 
ably would resign." He noted that 
AIA docs obtain information on de- 
fense funds from the military services 
and the Bureau of the Budget to dis- 
seminate to members. Cook agreed with 
congressmen that on the basis of this 
information, individual AIA members 
probably do attempt to influence the 
manner in which funds are spent. He 
concurred in Hebert’s definition of AIA 
as “the listening post and pipeline for 
the industry.” 

Rep. Porter Hardy (D.-Va.) proposed 
that the technical services AIA performs 
for the industry should be performed 
by Department of Defense. 

AIA’s 1958 income from dues was 
SI. 4 million. The maximum assessment 
of 575,000 was paid by: Boeing Air- 
plane Co., Convair Division of General 
Dynamics Corp., Douglas Aircraft Co- 
North American Aviation, Curtiss- 
Wright Corp- United Aircraft Corp. 
and Lockheed Aircraft Corp. 

Other large assessments were: Bell 
Aircraft Co., 527,220; Bcndix Aviation 
Corp- 569.059: Chance Vought Air- 
craft, 527,649; McDonnell Aircraft 
Corp- 550,386; Northrop Corp- 
S37.6S3; General Electric Co- 546,- 
739; General Motors Corp- S44.789: 
Grumman Aircraft Engineering Corp.. 
$29,895: Hughes Aircraft Co., S4S.960; 
Martin Co., S 57,669: Thompson Ramo 
Wooldridge. 534,598. 

Other developments before the He- 
bert subcommittee included testimony 
from Lt. Gen. Clarence S. Ininc, re- 
tired former USAF deputy chief of 
staff for materiel, and an airing of an 
attempt by the Columbus Division of 
North American Aviation to hire a 
member of the staff of the Joint Chiefs 
of Staff to direct its advanced weapons 
planning. 

Irvine told the subcommittee that 
virtually every aircraft company offered 
him a position as lie approached retire- 
ment from the Air Force, and that some 
of the offers would pay . double the 
555,000 a year he receives as a director 
and director of plans for Avco Corp. 
His retirement pay of 513.500 brings 
his total income to 568,500. Irvine 
said he would have preferred to stay 
in the Air Force. "I belong in the 
service.” he declared. “But there was 
no place for me to go.” 

Irvine ruled out the existence of 
direct selling by former top ranking 


officers with the military service. "If I 
went to my successor and tried to get 
a contract, he would make certain that 
my company did not get it.” he said. 
"You just don’t do such things.” 

The knowledge he has of USAF's 
plans and future requirements, Irvine 
admitted, “is and will be useful to what- 
ever company I work for." 

Classified Advertisement 

The North American Aviation hear- 
ing centered on a classified employment 
advertisement bv the Columbus Divi- 
sion, which read: 

"Military Advisor. To advise— coun- 
sel— report to high level management 
on military matters as they apply to 
long range development planning. Must 
be personable with high degree of 
speaking and writing ability. Military 
background with rank of Air Force 
Colonel or Navv Captain or higher. 
F.xpcrience on Joint Staff of the Joint 
Chiefs of Staff desirable.” 

Hebert criticized this as "an attempt 
to buy inside knowledge of the secret 
and classified plans" of JCS. 

W. II. Yahn, general manager of the 
Columbus Division, conceded that J. L. 
Atwood, president of North American, 
“would have preferred that the ad- 
vertisement would not have been so 
worded." The company received ap- 
proximately 70 replies. 

USAF Cancels Work 
On Convair B-58B 

Washington-Work on the Air Force- 
Convair B-5SB strategic bomber and 
the General Electric J79-GE-9 that 
would have powered it has been can- 
celed. USAF still intends to order 106 
B-58As, using the J79-GE-5 engine. 

The B-5SB was to have a stretched 
fuselage and other changes aimed pri- 
marily at increasing range over the 
B-58A. USAF said the cancellation was 
caused by a desire to obtain “the maxi- 
mum number of inventory B-5S aircraft 
at minimum cost consistent with Air 
Force objectives." 

Effect of the USAF engine cancella- 
tion on the Navy J79-GE-10, an im- 
proved model for use in an advanced 
version of the North American A3J 
attack bomber, has not been deter- 

Funding for the B-modcl of the 
Hustler in Fiscal 1959 was 517.6 mil- 
lion, of which S3 million was spent. 

Funding for the CF. engine in Fis- 
cal 1959 was 519.5. of which approxi- 
mately 510 million had been spent. 
Neither the aircraft nor the engine had 
reached the production stage. 
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Defense Shifts Nuclear Plane Emphasis 


By Ford Eastman 

Washington— Industry and military' 
proposals backing the "fly early” con- 
cept for a U. S. nuclear-powered plane 
have been shelved by the Defense De- 
partment in favor of a decision to wait 
for the development of advanced ma- 
terials for building a powcrplant specifi- 
cally designed to fit military needs. 

The decision was reported by Dr. 
Herbert F. York, director of defense 
research and engineering, in testimony 
before the Joint Congressional Atomic 
Research Subcommittee headed by Rep. 
Melvin Price (D.-lll.). 

Dr. York agreed with other witnesses 
that the state of the art has progressed 
to a point where early flight of a 
nuclear plane using available reactor 
materials is possible. The witnesses also 
agreed that such an aircraft probably 
would not meet military requirements, 
but opinion was divided as to the 
growth potential of the direct cycle 
powcrplants involved. 

The major disagreement, however, 
centered around the question of 
whether the experience and informa- 
tion gained from an early flight testing 
program warranted the additional dollar 
expenditures and to what extent the 
program would contribute to the devel- 
opment of what witnesses termed a 
“useful military aircraft." 

There are two basically different ap- 


proaches to nuclear propulsion under 
development in the 15-vear-old Aircraft 
Nuclear Propulsion program: the direct 
air cycle system being developed by 
General Electric Co., and the indirect 
cycle system under development by 
Pratt & Whitney Aircraft Division of 
United Aircraft Corp. Both approaches 
include designs to make use of available 
reactor materials as well as proposals 
that would make use of advanced re- 
actor materials. 

Heat Transfer Medium 

Because the metal of an indirect unit 
is a more efficient heat transfer medium 
than air. as employed in the direct cycle, 
a smaller reactor can be used in the in- 
direct system. With a smaller re- 
actor, it is possible to use a unit shield 
located only around the reactor, which 
protects equipment as well as the crew 
in the aircraft from radiation. The di- 
rect cycle system, since it is larger, 
would require the lighter divided 
shield, with shielding around the re- 
actor and around the crew compart- 

Total weight of the divided shields 
probably would be less than that of the 
single unit used in the indirect cycle sys- 
tem. In the direct cycle concept, one 
relatively light shield around the reactor 
reduces the radiation, which is further 
dissipated as it passes through the space 
between the reactor and crew compart- 


ment and is still further absorbed by the 
second lightweight shield near the crew. 
The single unit shield, assuming the re- 
actor is located at approximately the 
same distance from the crew compart- 
ment as the direct cycle system, would 
require the use of heavier shielding to 
absorb most of the radiation in the im- 
mediate area of the reactor. 

While the weight of shielding will 
have an effect on the design and per- 
formance of the airframe. Dr. York 
said, most study reports point out that 
the most critical need is the develop- 
ment of new reactor materials. 

Based on studies and discussions of 
the ANP program. Dr. York said he 
has reached the following conclusions: 

• “The capability for producing a rc- 
actor-cngine combination suitable for 
militarily useful flight has not yet been 
established but appears to be theoreti- 
cally possible for both the direct and 
indirect cycle engines. 

• "There is no definitive military re- 
quirement < for a nuclear aircraft), but 
nuclear propulsion is judged to be of 
great potential military usefulness. 

• “State of the reactor materials’ art 
lias reached the point where manned 
nuclear flight could be demonstrated 
bv an aircraft of very' marginal perform- 

• “Effort required to institute such a 
flight program now would divert re- 
sources, including money, top-rank 
manpower and facilities from the more 
crucial and fundamental problems still 
requiring solution, namely that of de- 
veloping a sufficiently high performance 
and long-lived povverplant. 

• “Many of the experimental results 
and much of the experience which 
would be obtained from premature 
flight of a povverplant using interim 
materials and of a possibly dead-end 
design, are very likely to be erroneous 
and misleading. Indeed, under extreme, 
but possible, conditions such premature 
flight could jeopardize the ultimate ob- 
jectives of the program. 

• “The ‘advance materials’ versions of 
both the direct and indirect cycle sys- 
tems show sufficient theoretical promise 
so that both warrant concerted develop- 
ment programs, but neither has pro- 
gressed far enough for a positive and 
reliable choice to be made between 

On the basis of these conclusions. 
Dr. York said, the competition for 
available resources between the ANP 
program and other important Air Force 
and Defense Department programs, it 
was determined that program objectives 
for the immediate future should be: 

• “Continue the development of only 
such reactors and powcrplants as would 


Soviet Jet Reaches 94,360 Ft. 

Moscow-Official Soviet claim of a new world aircraft altitude record of 94.360 ft. 
set bv Maj. V. S. Ilvushiii in a single engine turbojet-powered delta wing fighter 
marks tlic first post war occasion when the Russians have filed detailed performance 
data on military aircraft as required by the Federation Acronantique Internationale. 

In addition to tlic altitude claim which surpasses the present official FAI record 
of 91.253 ft. set by USAF Gapt. Howard Johnson in a Lockheed F-104, the Soviets 
also filed a claim to establish a 1.000 kg. payload-to-altitude record, with 66.600 ft. 
reached in a twin jet aircraft piloted by Lt. Col. V. F. Smirnov. 

Tlic Soviet record is for the FAI Class C, Group I (rcaction-powered aircraft), for 
which no previous mark has been established. The Class C. Group II (propeller- 
driven aircraft), record was set in 19-16 by a USAF B-29 which carried the 1.000 kg. 
payload to 47,910 ft. The Soviets used designations for their record-breaking aircraft 
unfamiliar to western observers. The delta single-jet aircraft was designated the T-431 
and is believed to be a version of the Sukhoi delta fighters first displayed at the 
Tushino air show in 1956. The Soviets previously claimed unofficially that the Sukhoi 
deltas have reached altitudes above 90,000 ft. 

The twin jet used for the load-to-altitude record is designated RV and is believed to 
be either the Tn-16 Badger bomber that has been in service with the Red Air Force 
since 1955 or the Backfiu, a supersonic twin-jet bomber whose prototype appeared in 
1957. Soviets released no pictures of the aircraft involved in the record breaking flight 
and arc believed to have used the unfamiliar designations to obscure the military 
origin of the planes involved. 

The Central Aero Club of the USSR is a member of the FAI but previously had 
only submitted claims for records on helicopters and sport planes. 

Soviet claim for the altitude record is expected to give impetus to the long stand- 
ing request of .McDonnell Aircraft Corp. to attempt an altitude record of 100.000 ft. 
with the twin-jet F-101 long range fighter. 
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Escape Capsule Designed for Supersonic Aircraft 


Operation of Chance Vouglit pilot escape capsule for supersonic aircraft (AW July 20, 
p. 27) is illustrated in drawing which shows capsule separating from remainder of F8U, 
being propelled by short-duration rocket, extending guidance fins and speed brakes and 
releasing first-stage parachute which opens at about 62.000 ft. and 500 mph. Cluster of 
descent parachutes opens at obont 14,000 ft. and 220 mph. Pressurized capsule controls 
survival equipment. Capsule would provide protection on land or water. 


be suitable for militarily useful nuclear 
flight. 

• “Increase the effort on the indirect 
cycle program so as to determine its 
potentialities at an earlier date than 
previously contemplated. 

• “Defer initiation of a specific flight 
program until one of the advanced 
powcrplants is established as feasible 
and potentially useful so that a flight 
program can be instituted without seri- 
ously interfering with the development 
of militarily useful powcrplants." 

Dr. York’s statement before the sub- 
committee was supported by Air Force 
Assistant Secretary Philip B, Taylor and 
Deputy Defense Secretory Thomas S. 
Gates. Jr. 

Taylor told the subcommittee that, 
while the Air Force regards the develop- 
ment of nuclear-powered flight as im- 
portant for military purposes, it must 
take its proper place in relation to other 
military projects of high priority. He 
sajd the Air Force had felt earlier that 
the General F.lcctric direct cycle reactor 
would justify an early move into the 
flight test stage, but that it now feels 
that it may be wiser to wait until 
better performance is actually demon- 
strated. 

Gates said lie accepted the Defense 
Department evaluation of the program 
that a nuclear-powered aircraft con- 
structed of materials at hand would 
offer no substantial improvement over 
chemically fueled aircraft, that no mili- 
tary requirement has been established 
and that the psychological advantage of 
a first flight would contribute little to 
the Defense Department’s primary 

Opposition by Keirn 

One of the strongest exceptions to 
the Defense Department s position was 
biken bv Maj. Gen. Donald J. Keirn. 
chief of the Joint Air Force-Atomic 
Energy Commission nuclear aircraft 
program (AW July 27, p. 25). 

"Waiting for the full performance 
(reactor) cores before initiating such a 
flight test program," Gen. Keirn said, 
"needlessly delays the program, and in 
the long run is a more costly procedure. 

"We can tackle many problems with 
the reduced temperature reactor core 
which we know how to build and have 
many of those problems associated with 
the flight test phase solved by the time 
we are ready to install a core which will 
operate at a temperature ncccssarv to 
provide military power.” 

D. R. Shoults, general manager of 
General Electric’s Aircraft Nuclear Pro- 
pulsion Department, said his company 
could provide a direct cycle power- 
plant on a delivery schedule which 
matches that for the design, fabrication 
and test of an experimental airframe. 
He said the povverplant is in the final 
design stage and initial stages of manu- 


facture and is now proceeding toward a 
full nuclear ground test. 

Tile first povverplant. .Shoults said, is 
not a system fully developed for mili- 
tnrv operational use and was not in- 
tended to be. He contended, however, 
that it is capable of powering a flyable 
aircraft and is the next logical step in 
the engineering development of an op- 
erational nuclear aircraft system. 

"We believe that actual flight test- 
ing is the only means by which it is 
possible to obtain the full range of sys- 
tems information required, such as nu- 
clear data and acromcchanical data,” 
Shoults said. "The sooner this date and 
experience can be obtained, the sooner 
these improvements can be made which 
will result in a fully operational svs- 

Shoults also took issue with Dr. York 
regarding possible growth of the direct 
cycle system. "Our advanced reactor 
technology shows particular promise of 
growth potential even beyond the pre- 
viously stated requirements for military 
usefulness.” he told the subcommittee. 
Other witnesses appearing before the 
subcommittee included: 

• Gen. Thomas D. White, Air Force 
chief of staff, who said: "Only through 
a flight development phase will perti- 
nent information and data be obtained 
in these areas (ground support, operat- 
ing techniques and procedures, cost 
effectiveness, basing, and hazards) so 


that logical decisions concerning possi- 
ble follow-up weapon systems can be 
made. This, in addition to propulsion 
system development testing, is tlic pri- 
mary purpose of the flight test program. 
Only after the Air Force has achieved 
enough experience and accumulated 
sufficient data on resource requirements 
would weapon system development be 
contemplated." 

• John A. McCone, Atomic Energy 
Commission chairman, who told the 
Subcommittee: We are now in the po- 
sition to build a prototype povverplant 
using reactor materials now in hand, 
which will sustain an aircraft in flight. 
Flight testing of a nuclear propulsion 
system would provide useful test data 
for later systems of improved per- 

" Based on our progress to date we 
have established a flexible base of tech- 
nology from which we believe we can 
proceed in the specific areas of applica- 
tion which may be determined to serve 
the best interests of our national se- 
curity. However, we must maintain an 
intensive scientific and research effort 
in advancing fundamental high-temper- 
ature materials technology, and, almost 
concurrently, there is a vast engineering 
and applied development job to be done 
in translating basic materials technology 
into the design and development of ii 
high-performance reactor core and 
shielding system.” 


AVIATION WEEK, August 3, 1959 



Centaur Guidance 

Inertial guidance system for the Con- 
vair Centaur space vehicle will be devel- 
oped and produced bv Minneapolis- 
Honeywell Regulator Co. under a $5.4 
million contract from Convair Division 
of General Dynamics Corp. Guidance 
will be a pure inertial system and a varia- 
tion of Honeywell's miniature integrating 
gyro inertial guidance svstem, according 
to M. P. Fedders, vice president and 
general manager of I loncy-wcll's Aeronau- 
tical Division at St. Petersburg, Fla., 
where the work will be done. Centaur 
will be powered by first U. S. liquid hy- 
drogen rocket engines, now' undergoing 
component testing at West Palm Beach. 
Fla. (AW July 27. p. 28). 


India to Manufacture 
Avro 718 Aircraft 

New Delhi— Indian Defense Ministry 
has signed a license agreement with 
I lawkcr-Siddeley Group for manufacture 
ot the Avro 748 turboprop transport 
at Kanpur. First aircraft will Hv in 1961. 

Kanpur Technical Center, owned by 
Indian air force, now is manufacturing 
tools and jigs. I lawkcr-Siddeley will 
provide technicians and aid in manu- 
facturing problems. The aircraft, pow- 
ered by two Rolls-Royce Dart R.Da 6 
engines, will replace Douglas C-47 
transports now in use by' the air force. 

First German Turbine 
Helicopter Flies 

Odhcint, Germany- Merekle SM 67, 
a new five-seat, turbine-driven helicopter 
built by Merekle K. C.. has made its 
first (light powered by a Turbomcca 
Artouste 2B gas turbine engine rated 
at 396 eshp. 

Merekle K. C, F'lugzcugvvcrkc started 
development of the SM 67 in 1956 as 
an independent, privatelv financed ven- 
ture. Later on. the German Defense 
Ministry became interested in the proj- 
ect which has now been completed 
with the financial support of the niinis- 


Britisli Satellite Plan 

Washington— United Kingdom agreed 
last week to provide several satellites 

launchings over the next three or four 
years with National Aeronautics and 
Space Administration's low-cost, solid- 
pronellant Scout vehicle. U. S.-U. K. 
discussions for a punt program began 
las* winter. Scout will be able to |>ut 
a 150-lb. payload into a 300-mi. high 


Laboratory Named 
For Dr. von Karman 

Azusa, Calif.— Aerojet-General Corp. 
has donated S400.000 to California In- 
stitute of Technology at Pasadena for 
the erection of a new research labora- 
tory which will be named in honor of 
Dr. Theodore von Karman, interna- 
tionally known acrodynamicist. The 
laboratory 1 will be devoted principally 
to the study of jet propulsion, fluid 
mechanics and hydrody namics. 

Dr. von Karman directed CalTech’s 
Guggenheim Aeronautical Laboratory 
for more than 20 years and was the 
founder of the Aerojet-Engineering 
Corp. in the late 1930s. 

lie now is director of NATO's Ad- 
visory Group for Aeronautical Research 
and Development and chairman of 
Aerojet's Technical Advisory Board. 


News Digest 


Pan American World Airwavs last 
week ordered 12 Lockheed GL-207 Su- 
per Hercules air freighters for delivery 
in early 1962. Pan American will con- 
vert Douglas DC-7Cs to cargo config- 
uration for use until the Lockheed 
lurboprops arc delivered. The S60 mil- 
lion Pan American order for the Super 
Hercules follows a Slick Airways order 
for six of the aircraft for delivery in late 
1961 (AW July 27. p. 53). 

Lockheed Aircraft Com. and Stavid 
Engineering. Inc.. Plainfield. X. J.. avi- 
onics firm, formally signed an agreement 
last week under which Stavid will be 
merged into a new whollv-owucd Lock- 
heed subsidiary. Target date for the 
transfer, which still must be approved 
bv Stavid stockholders, is Sept. 2S. 
Under the agreement, the approximately- 
500 stockholders of the avionics firm 
will receive two and one-half Lockheed 
shares for each Stavid share. New sub- 
sidiary will retain the Stavid name and 
continue work under the present Stavid 
management. Preliminary agreement for 
the transfer was signed last May. 

United Aircraft's Missiles & Space 
Systems Division has been awarded two 
USAF' contracts, one relating to a mis- 
sile program and the other to a space 
program. I licsc are the first contracts 
the division has receiver! since it began 
its original studies as an organization a 

Avco Corp. Nashville Division will 
make stainless steel honeycomb panels 
for the B-70 fuselage sections that Lock- 
heed Aircraft Corp. will build as a sub- 
contractor to North American Avia- 


tion. Inc. Solar Aircraft Co. has 
been chosen to build the F-108 wing 
leading edge and Rohr Aircraft Corp. 
was chosen to make F-108 elevens bv 
Convair Division of General Dynamics 
Corp.. the I-'-l OS wing subcontractor to 
North American. 

All American Engineering Co., Wil- 
mington. Del., will install si "water 
squeezer" arresting systems at 25 Air 
Force bases under S3 million contract. 

Grumman Aircraft has completed de- 
sign of a 100-kt. capability hydrody- 
namic test facility for use in develop- 
ment of hydrofoil hulls, underwater 
missiles and towed anti-submarine war- 

Northrop N-156F fighter version of 
the T-38 twinjet trainer last week made 
its first flight at Edwards AEB, Calif. 
Plane went supersonic on the flight. 

Chance Vaught Aircraft sales for the 
first half of 1939 totaled SI 32.529.1 34. 
a drop of S21.309.S12 from a similar 
period a year ago. Earnings for the six- 
month period were S3.0S7.7S6. a de- 
crease of SI. 660.440 from a year ago. 
Drop resulted from termination of Cru- 
sader III jet fighter and Regains II 
missile programs last December. Pres- 
ent order backlog is S300 million, as 
compared with S342 million as of June 
30. 1958. 

Aerojet-General Corp. will design a 
6.000.000-lb. thrust rocket test stand 
for construction at Edwards AEB. Calif., 
under a prime contract received from 
U. S Army Corps of Engineers. Plans 
call for two-position test stand capable 
of handling two 1.300.000-lb. thrust 
liquid rocket engines: ultimately, the 
stand will be expanded to a single posi- 
tion test bav to support a cluster of four 
ot these rockets for simultaneous firing. 
Sverdrup & Parcel Engineering Co.. 
San Francisco is associated with Aerojet 
in the project. 

Astronuclcar Laboratory for research 
into development of nuclear energy in 
space uses will be built in the Pitts- 
burgh. Pa., area by Wcstmghouse 
Electric Corp. Unit will be part of a 
new Atomic Power Division, headed 
bv John W. Simpson, vice president. 
Dr. Sidney Krasik will be laboratory 
director. 

Reaction Motors Division of Thiokol 
Chemical Corp. Iras been awarded a 
S3. 5 million contract bv U. S. Navy 
for production of Guardian II prepack- 
aged rocket engines for use in the 
Navy-Tcmco Corvus air-to-surface mis- 
sile (AW July 27. p. 27). Engines will 
be built at new facility at Bristol. Pa. 
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Faulty Maintenance Cited in 707 Mishap 


Modification of 707’s gear assembly may be made 
as a result of PanAm emergency. 

By Glenn Garrison 

New York— Modification of three landing gear elements of the Boeing 707- 
120 probably will result from investigation of the July 11 emergency landing 
of a Pan American World Airways jet following loss of two of its left main 
gear wheels, Aviation Week has learned. 

A record of snubber failures on the plane involved in the incident preceded 
the emergency, and has resulted in a formal FAA charge against Pan American 
of violating maintenance procedures in connection with the gear. Civil Aero- 
nautics Board, in a New York hearing on the incident, was informed last week 
that the pcening and failure of the landing gear truck beam closely followed a 
record of snubber failures and operation by Pan American without a snubber. 
FAA procedures before the incident prohibited operation without the mem- 
ber. In a report for the CAB’s Bureau of Air Safety, aeronautical design eval- 
uation engineer John S. Leak said the airplane in question was operated from 
Santa Maria to New York, without a snubber, on July 10, which was one dav 


before the failure of the truck beam. 

On July 7, according to the report, 
the same airplane came into Idlcwild 
from Boston after a complete failure 
of the snubber assembly, which was 
subsequently found on the landing 
runway at New York by the Port of 
New York Authority. 

The airplane, N707PA was found on 
Julv 9 to have sheared snubber bolts, 
and the bolts were replaced with tem- 
porary ones, according to the report. 
’Hie airplane was then flown to Santa 
Maria, where inspection showed shear- 
ing of the temporary bolts. The snub- 
ber was removed and the airplane flown 
to New York carrying, rather than 
using, the snubber. The same snub- 
ber was re-installed at Idlcwild on 
Julv 10. 

The landing gear fix. designed to 
prevent possible wearing of the truck 
beam through excessive oscillation, will 
probably involve a reduction in size of 
a hydraulic aperture in the snubber 
assembly, a minor change in the cen- 
tering cylinder, and adjustment of 
the braking system so that braking of 
the wheels after takeoff will take place 
slightly more slowly and evenly on 
both sets of wheels. 

Boeing has been flight testing the 
gear retraction cycle, it has been 
learned, and probably will recommend 
Ihcsc fixtures to the operators in the 

Continental Airlines rccentlv made 
an unscheduled landing at Chicago 
when the gear retraction cycle was 
stopped by an automatic cutoff. In this 
case there reportedly was a loss of pres- 


sure in the centering cylinder, which 
brings the gear level for retraction (the 
snubbing assembly checks oscillation 
but docs not center the gear). How- 
ever, Boeing said there was nothing 
wrong with the part. 

The CAB hearing opened last Thurs- 
day in New York and scheduled to fin- 
ish last Friday. The Board called the 
hearing to investigate the crowd prob- 
lem that accompanied the Pan Ameri- 
can emergency as well as the incident 
itself. 

Meanwhile, airline operators of the 
707-120 were completing hydraulic 
system modifications which were or- 
dered in a Federal Aviation Agency’ di- 
rective of July 24. All expected to easily 
meet the Aug. 21 deadline set by FAA. 
The agency also spelled out in its direc- 
tive the inspection procedures that 
must be performed in connection with 
the truck beam. Operators had been 
performing the inspection anyway since 
the Pan American incident, and the 
hydraulic fix also was in the works. Boe- 
ing early last month sent the airlines a 
bulletin and retrofit parts for the modi- 
fication, which is designed to prevent 
further incidents involving loss of hy- 
draulic pressure. The manufacturer 
also, on July 3, supplied the Air Force 
with retrofit parts for use in its three 
Boeing VC-1 37 jet transports, one of 
which carried Vice President Richard 
Nixon to Moscow last month. 

Under the F'AA order, airlines must 
either install a new type of hydraulic 
fluid pump or install a bypass valve. 
The directive also orders a filter in the 


return line, a modification not related 
to the pump problem. This latter mod- 
ification affects only Pan American, as 
the other carriers’ jets already have the 
filter. 

As of last week, this was the status 
of each airline as far as the modifica- 
tions were concerned: 

• American Airlines had finished install- 
ing the by pass unit in all of its 17-planc 
jet fleet. It has also replaced the seal 
between the pump and the drive gear 
on three airplanes and was making this 
change fleetwide. Tire airline, on its 
own, was making other hydraulic sys- 
tem modifications including a change 
in filters from composition to stainless 
steel, and a change of seals on filter 
cartridge cases. No damage had been 
discovered to flic landing gear beams 
of any American jet. 

• Pan American had installed the by- 
pass unit in all six of its jets, and was 
well along with the filter installation. 

• Trans World Airlines had previously 
ordered the new type Of pump, but is 
installing the bypass temporarily on all 
1 3 of its jets pending delivery of the 
new pumps. 

• Continental Airlines had installed the 
bypass in two of its three jets. It had 
been installed by Boeing in the third, 
and also in a fourth to be delivered 
within the next month. 

In connection with the crowd prob- 
lem that endangered the Pan American 
emergency landing, F'AA last week met 
with the National Assn, of Broadcast- 
ers. which volunteered to ask its mem- 
bers to urge the public to stay away from 
an airport where an emergency situa- 
tion exists. Such admonitions would 
be included in radio and television an- 
nouncements of the emergency. 

On another part of the publicity 
front concerning Boeing 707 incidents. 
Pan American was disturbed about the 
situation at London Airport, where sev- 
eral recent incidents which the airline 
felt were minor have been treated as 
full-scale emergencies. These incidents 
have included the hydraulic difficulties, 
gear warning lights and the like, during 
which the airport lias called in fire 
equipment from nearby towns as well as 
putting a full complement of emergency 
vehicles on the ramp before the aircraft 
landed. 

Pan American denied a report that 
its officials had attributed this alleged 
overplaying of minor incidents to the 
jet rivalry between the British and 
Americans. But PanAm has asked that 
it lie consulted by the airport operator 
before a major emergency is declared. 
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Boeing 707 Marks Fifth Anniversary 

Trans World Airlines Boeing 707-120, trailing dark smoke caused by water injection, takes off from Chicago's O'Harc International 
Airport, symbolizing the fifth anniversary of the first flight of the jet transport. Prototype 707 first flesv July 15, 1954, with A. M. 
(Tex) Johnston, Boeing chief of flight test, at the controls. 


ALPA Attacks Pilot Age Limits; 
Threatens Economic Pressures 


Washington— Air Line Pilots Assn, 
warned U. S. airline presidents last week 
that mandatory age limits for pilots 
proposed by the Federal Aviation 
Agency will create a financial problem 
for the carriers without improving the 
level of air safety. 

Action by the pilots' union, in the 
fomi of a letter from ALPA President 
C. N. Savon, followed clOsclv on the 
heels of an ALPA request that l'AA re- 
lease to the union all data upon which 
the agency bases its proposal to retire 
airline pilots at age 60. while restricting 
jet training to those below the age of 55 
(AW July 6, p. 35). At the same time. 
ALPA asked the agency for an imme- 
diate hearing on the proposed rule 
change. 

FAA spokesmen say the agency will 
not grant ALPA's requests and has no 
plans for a hearing until after Aug. 28, 
the procedural deadline for receiving 
comments on the proposed change from 
all interested parties. More time will be 
needed to study the comments. 


Repeating the same objections lodged 
with the FAA. Sayen told the airlines 
that publicity given the agency’s pro- 
posal had tended to create the impres- 
sion that airline carriers arc operating 
their aircraft with pilots too old to 
perform compctcntlv or meet phvsical 
standards. 

“This, of course, is not accurate 
since both the airlines and the federal 
government have certified as to the 
physical fitness and competency of all 
pilots now in sen-ice," Sayen said. 
“We think it would be unfortunate if 
the processing of this proposal would 
result in such a public spectacle as to 
undermine public confidence in air 
transportation." 

Contending that existing regulations 
already provide compulsory retirement 
for a pilot who cannot meet current 
standards, "whether this occurs at 20. 
30. 45. 60, or 65." Sayen said F.VVs 
proposal would be "an arbitrary judg- 
ment that made no distinction between 
competence and incompetence or state 


of health, but assumed that a person's 
health and proficiency immediately fails 
to meet standards at some age picked 
out of a hat. Ibis is just not so." he 

Terming the proposal “essentially an 
industrial relations matter under the 
Railway Labor Act.” Sayen said its 
adoption would have a "drastic and un- 
avoidable economic effect" upon the 
entire airline industry, lie estimated 
that many pilots, particularly on airlines 
converting to turbine powered aircraft, 
might experience an income loss of 
about 5200.000 if the mandators- re- 
tirement age is put into effect. 

"Adoption of the proposal, there- 
fore." he said, “would have the effect 
of altering the contractual relationship 
between this association and the air 
carriers, and the pilots would have no 
alternative but to cause the association 
to immediately serve notices under the 
Railway Labor Act of intent to restore 
the earnings potential within the 
shorter career.” 

Sayen told the airlines that, while 
safety problems on in-flight incapacita- 
tion do exist, they are not those related 
particularly to age, but arc of the type 
that happen to all, persons in the day-to- 
day process of living, against which the 
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FAA proposal would provide no pro- 
tection. 

The only reliable protection against 
such incapacities, he said, is the posi- 
tive protection provided by the "fail 
safe” Crew concept requiring pilot quali- 
fications for all crew members long 
favored by ALPA and made official 
policy by the union in 1956 for the 
operation of jet aircraft. The pilots' 
union earlier praised a June 25 proposal 
of l'AA which would require copilots 
to be fully qualified and checked 
periodically on the aircraft to which 
they are assigned. 

Difference in Proposals 

Major difference between the FAA's 
age proposals and ALPA’s “fail safe" 
crew concept, said Sayen. is the dif- 
ference between an "ineffectual pro- 
gram, as proposed by FAA, that would 
penalize many people, have a drastic 
and far reaching economic effect and 
still not attain the desired objective, 
and an effective program proposed by 
thc association that would provide 
positive protection without the other 
undesirable consequences." 

Age has little bearing on the prob- 
lem of in-flight safety, ALPA contends, 
citing 87 Civil Aeronautics Board air- 
craft accident reports from 1946 to 
Jan. 1. 1959. In these commercial air- 
line accidents, said the union, 27 were 
attributed by the CAB to the command- 
ing pilot. One captain was in his 20s, 
1 6 were in their 30s, nine were in their 
40s and the eldest was 50, ALPA said, 
while only two fatal airline accidents 
involving captain-pilots, 50 years of age 
or older, have been reported bv CAB 
since 1946. 


No accident has been attributed to 
either age or physical breakdown of the 
pilot, the union added. 

Transition to jet aircraft also has 
failed to disclose any problems of pilot 
age. and checkout times have been less 
than anticipated for carriers with simu- 
lators and well planned training pro- 
grams, the Air Line Pilots Assn, main- 

USAF Training Cited 

As an example ALPA pointed to the 
U. S. Air F'orce transition training for 
the B-47 which, the union said, requires 
300 hr. of ground school and 40 hr. 
minimum flight time, while the com- 
mercial airline pilot checkout time for 
jets is about 160 hr. of ground school 
and 10 to 20 hr. of flight training. 

New Revenue Gains 
Reported by Northwest 

Washington— Addition of the Florida 
market to Northwest Orient Airlines' 
route system combined with significant 
traffic gains over the balance of its 
system gave the carrier a net income of 
51,880.713 for the first six months of 
the year, a gain of 260.5% over the 
same period of last vear. 

At the same time, Eastern Air Lines 
reported a 26.2% decrease in net in- 
come after taxes for the first half of 
this vear which produced a profit of 
S3,645,940 as compared with S4.940,- 
378 for the same period of 1958. 
Spokesmen for the airline attribute 
much of the decrease to loss of inter- 
change service with Northwest out of 
Chicago, added competition in the 


Florida market area and a strike, late 
last year, by mechanics and flight engi- 

Unitcd Air Lines has reported net 
earnings totaling 57,039.087 for the 
combined first and second quarters of 
this vear as compared with 54.139,514 
for the first half of 1958. 

Northwest’s operating income, be- 
fore taxes and interest expense, totaled 
54,883,152 for the first six months to 
register a 239.9% gain over the figure 
recorded for the same period of last 
year. Operating revenues of S59.378,- 
206 were 34.6% above those listed for 
the first six months of 1958, while total 
expenses of 555,407,541 were 28% 
above those registered for the first half 
of 1958. 

Eastern’s total operating revenues of 
5147,162,207 were 5.2% above those 
experienced during the first six months 
of last year, while the carrier's total 
operating expenses increased 5.7% to 
5137,201,829 for the first half of 1959 
as compared with 5129,387,418 for the 
same period of 19 5S. The airlines' 
earnings for this period were equiva- 
lent to SI. 17 per share as compared 
with S1.69 for the first six months of 
1958. 

United reported operating revenues 
totaling 5166,429,586 for the six- 
months period, reflecting a 12% gain 
over the total for the first half of last 
vear, while operating expenses in- 
creased 8% to 5150,110,873 for the 
half year of 1959 as compared to 51 39,- 
356,258 for the same period of last 

Net earnings of the carrier also 
included a gain of 5476,000 on the sale 
of aircraft. 



First Delta Air Lines Douglas DC-8 

First of eight Douglas DC-8 jet transports ordered by Delta Air Lines is shown in the carrier's markings at Long Beach, Calif. Another 
DC-8, first of six ordered by Trans-Canada Air Lines, has made its first flight as the start of an extensive test program before delivers. 
The Trans-Canada aircraft was airborne for nearly four hours, piloted by William Bridgcman. Douglas test pilot. 
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World's Smallest- Scheduled Airline Operates in Caribbean 

Cayman Brae Airways, Ltd. is believed to be the smallest scheduled airline in the world. Shown here (right) is its entire fleet consisting of 
one Aero Commander Model 520 with Lycoming 260 lip. engines and Hartnell full-feathering propellers at the eastern terminal of its 98 
mi. of scheduled routes— Gerrard Smith Airport on Cayman Brae. British West Indies. Complete staff of Cayman Brae Airways is shown 
(left) with their aircraft on Grand Cayman, the western terminal and headquarters. They are. left to right. William Bigler, general man- 
ager and pilot; Norman Boddcn. assistant manager and dispatcher, and Benny Ross, ground crew chief. CBA was founded in 1955 and is a 
wholly-owned subsidiary of LACSA, the Costa Rican national airline which is one-third owned by Pan American World Airways. CBA op- 
erates a single 98-mi. route between Grand Caiman and Caiman Brae on a 35-niin. one-way schedule. I-’or the fiscal year ending April. 
1959, CBA carried 1.427 passengers, 3,537 lb. of mail and *2,290 lb. of freight between the two islands. Cayman Islands' government pays 
an annual subsidy of about SI 2.000 to CBA to carry mail and maintain this vital transport link betw een the two islands. CBA connects with 
LACSA and British West Indian Airw'uys at Grand Caiman. 


Return to Service 
Scheduled for 510 

Washington— Allegheny Airlines 
planned to return its Canadair 540 
turboprop transport to scheduled serv- 
ice late last week with an engine modi 
fi cation and maintenance plan expected 
to solve the bearing malfunction prob- 
lems which earlier had forced a one- 
week withdrawal of the aircraft from 
service (AW July 27. p. 27) - 

Main fix to the aircraft's Napier 
Island engines has heen the installation 
of a turbine bearing temperature indi- 
cator system to provide a constant 
monitoring of bearings mounted on the 
turbine shaft. Temperature will be dis- 
played in the cockpit in much the same 
manner as compressor bearing tempera- 
ture readings and will allow Allegheny 
to arrive at a proper temperature limit. 

Maintenance on the 540 will be ex- 
panded to include a testing and analysis 
of oil used in the turboprop engines for 
possible contamination. The airline also 
will pull a daily inspection of oil 
screens on the engines. 

Allegheny said past bearing prob- 
lems involved excessive oil consumption 
probably caused by faulty mounting of 

Testing of the oil used is a precau- 
tionary measure adopted by Allegheny 
after an early analysis showed contami- 
nation from the container. Subsequent 
tests have failed to show any other signs 


of contamination. Allegheny said. 

Utilization on the Canadair *540 has 
now been set at between seven and 
eight hours a day as compared with 
the former eight and one-half hours 
due primarily to dropping one daily 
round trip between Atlantic City and 
Pittsburgh. 

Continental May Buy 
Four Convair 600s 

Washington— Continental Air Lines 
will buy four Convair 600 turbojets 
and modernize its Viscount fleet if it 
wins Texas-California routes in the 
Southern Transcontinental Service 
Case. 

Continental discussed jet equipment 
plans last week in testimony request- 
ing an extension of present routes 
from Albuquerque and El Paso to the 
West Coast, plus nonstop authority 
from the Dallas Ft. Worth area to 
California cities. The airline would 
place the Convairs on this route if it 
were granted by the Civil Aeronau- 
tics Board, company executives told 
the CAB examiner hearing the case. 

Marvin L. Davis. Continental vice 
president, said discussions have already 
been held with Convair for the pur- 
chase of the turbofan powered jets at a 
total cost of S20.256.000, including 
spares. Continental has until Nov. 
19 to sign a sales agreement with the 
manufacturer for 1961 delivery of the 
aircraft, with delivers' of the first two 


scheduled in August and the remaining 
two in September. 

Further plans to provide air serv- 
ice for the routes call for the conver- 
sion of Continental's present fleet of 
1 5 Viscount S10 turboprop aircraft to 
the faster S40 series by installing Rolls- 
Royce Dart-11 engines capable of in- 
creasing the plane's speed from the 
present 565 nipll. to 405 inpli.. Davis 
said. Along with conversion of the 
present Viscount fleet. Continental is 
also considering ordering eight more 
Viscounts of the S40 series. 

Now operating three Boeing 707-1 24 
jets, and with delivery of a fourth ex- 
pected this month, the airline also has 
been evaluating a Boeing Airplane Co. 
proposal to convert its 707-1 24s to a 
faster 707-1 24B model powered by 
turbofan engines, Davis told the ex- 
aminer. Continental is also interested 
in Boeing's short range 707-727 model 
as a possible future replacement for 
the carrier’s Viscount operations, and 
the airline has sent evaluation teams to 
study the Douglas DC-9. 

Continental estimated that failure 
of the CAB to grant its route applica- 
tions, and elimination of an inter- 
change agreement with American Air- 
lines from Houston and San Antonio 
to the West Coast, would result in a 
revenue loss of nearly S9 million, with 
more than half of the loss accounted 
for by the interchange. The company 
would also be faced with declaring sur- 
plus the aircraft now being used on the 
route. Davis said. 
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BRIDGE SECTION hoisted by Fairey Rotodyne is fitted with removable wooden fins. 
Rotodyne and Westland's Westminster arc competing for military flying crane orders. 


Rotody ne Shows Flying Crane Uses 


Baggage Load Estimate 
Approved for Airlines 

Federal Aviation Agency last week 
announced its approval of a scheduled 
airline proposal to calculate baggage 
loads bv using an average figure of 23.5 
lb. for each cheeked piece and fisc 
pounds per passenger as an average 
weight for carry-on-items. 

Submitted to FAA by the Air Traffic 
Conference of the Air Transport Assn., 
the plan resulted from a nation-wide 
study involving nearly 32,000 flights 
and 900,000 pieces of baggage. 

It is designed to save both time and 
money since the present method in- 
volves recording individual baggage 
weights on each strap check along with 
the number of pieces involved. A similar 
procedure has been used to record this 
information on a baggage manifest to 
secure the total weight and number of 

Under the new plan, the check-in 
agent will only weigh the baggage to 
determine possible overweight charges, 
and baggage control points would sim- 
ply count the baggage by destination 
and use a chart to determine the total 
weight involved. 

Delta Reports Gain 
In Operatin'? Revenue 

Washington— Del ta Air Lines reports 
net earnings after taxes of S4.062.000 
for the fiscal year ending June 30. 

Operating revenues for the sear to- 
taled S103, 805.000 for a 17-73% gain 
over the S88.1 72.000 recorded for Fis- 
cal 1958. according to Delta President 
C. K. Woolman. Operating expenses 
of 594.420,000 reflected a 10.25 % gain 
over the previous year, lie said. 

Delta’s passenger load factor reached 
59.2S% during the period as compared 
with 56.82% for Fiscal 1958. while 
passenger revenues rose 17.26%. mail 
revenues 19.83%. freight 31.29% and 
express 26.63%. 

For the eleventh straight year, the 
airline declared cash dividend payments 
to its stockholders and voted a 30 cents 
per share dividend. 


Vertol Model 107 Tests 

New York— Vertol twin turbine Model 
107 helicopter, powered by two 825 lip. 
Lycoming YT53 gas turbines, has com- 
pleted more than 235 flight hours with 
a total engine time of 680 hr. Company 
said only scheduled, routine maintenance 
has been performed on the engines dur- 
ing 15 months of operation. Second 
Model 107 will roll out early this month, 
under present plans. 


London— British Army Royal Engi- 
neers recently used a Fairey Rotodyne 
VTOL airliner to carry a 103-ft. bridge 
section three miles and set it in place 
spanning a river. 

The demonstration was witnessed bv 
officers from the Army, Royal Air Force. 
Royal Navy, and Ministry of Supply. 
Lift was from Fairey Aviation’s airfield 
at White Waltham, near London. 
Transport Bulky Shapes 

Main point of the lift was to study 
the Rotodyne's ability to transport 
bulky shapes. The section— 10 ft. wide 
and 7 ft. high at the center of its arch— 
was not part of an actual bridge, but 
one devised by the engineers as a sam- 
ple. It was fabricated of aluminum and 
steel by the Ministry of Supply's Mili- 
tary Engineering Experimental Estab- 
lishment. Weight was not disclosed. 

Cables from the section were at- 


tached to a single point under the Roto- 
dyne fuselage. 

According to Fairey, little modifica- 
tion was needed to deal with the con- 
centrated weight. 

To stabilize the load and prevent yaw - 
ing, the section was fitted with remov- 
able wooden fins designed by Fairey 's 
Technical Division. 

This was the first demonstration of 
the Rotodyne as a flving crane. Most 
attention has been focused on its po- 
tentialities as civil transport into city 
centers. Ministry of Supply recently dis- 
closed it is negotiating with Fairey over 
a military order for Rotodyncs (AW 
■July 27, p. 33). 

Production version of the Rotodyne 
is to be powered by Rolls-Royce Tyne 
engines, and in military service will be 
capable of carrying loads of more than 
20,000 lb. at speeds of up to 200 mph., 
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COMPARATIVE SIZE of Aeroflot Tu-104 jet transports is shown in scale with USAF Douglas DC-6 parked at Vnukovo Airport. 


Aeroflot Stretches Jet Transport Designs 


By Robert Hotz 

Moscow— Aeroflot plans considerable 
development stretch in the gas turbine 
powered transport types it is now operat- 
ing and also has plans to develop a 
second generation supersonic jet trans- 

Most of the aircraft design bureau 
heads we talked with in Moscow indi- 
cated that a supersonic transport was 
ahead)’ under development (AW June 
1. p. 52) but would give no indication 
of which design bureau was handling 
the project. They would discuss it in 
the same generally positive but spe- 
cifically vague terms that they talked 
about the Tu-104 and IMS several years 
before the prototvpcs appeared publiclv. 

Soviet designers follow the standard 
technical practice of designing develop- 
ment stretch into their transports, and 
the growing passenger traffic pressure 
on Aeroflot is stimulating the Soviet 
airline officials to demand increased 
seating capacity in the jet transport 
types already in service. 

Visible disappointed bv their almost 
universal rebuff in exporting the Tu-1 04 
(only Czechoslovakia took them) even 
as an outright gift, the Soviet aircraft 
ministry is making a determined effort 
to produce high densitv seating versions 
of the 11-1 S and An-10 turboprop trans- 
ports that will be economically attrac- 
tive for the export market. These ver- 
sions arc accompanied by four-color, 
qtiadri-lingual sales brochures, another 
new feature of the Soviet aircraft in- 

Thc Tu-104 is a good example of 
how a basic transport design has been 
stretched to meet the twin demands for 
increased seating capacity and better 
operating economy that arc new Aero- 


flot problems. In its original Tu-104 
version, it could carry only 50 passen- 
gers and its interior was designed more 
as a VIP transport than as an cconom- 
iail airliner. The first stretch came in 
the Tu-104A in which the 1890-vin- 
tage railroad pullman furnishings, such 
as heavy wooden seats and tables, mo- 
hair upholstery, cut-glass chandeliers, 
etc., were removed, improved model 
engines installed, and a 70-passenger 
seating capacity built into the same 
fuselage using lightweight aluminum 
and plastic materials. 

The second stretch came in adding 
four feet to the fuselage: another engine 
model improvement with lower fuel 
specifics: adding more flaps and getting 
tlie Tu-1 0415 with a 100-passcngcr fivc- 
abreast seating configuration. In this 
version the Tu-104B is an economical 
airliner operating over 500 to 1,500 mi. 


Aii- 10 Enters Service 

accelerated program for introducing four- 
turboprop An-10 Ukraina transports into 
regular service following the plane’s first 
scheduled, direct-route passenger flights 
oil July 22. 

til starting conventional passenger op- 
erations between Moscow- and Simferopol 
in the Crimea, an 85-seat An-10 covered 
800 mi. in 2 hr. 15 min. Top ground 
speed achieved was about 450 mph. 
Landing at Simferopol was made on a 
grass runway for which the high-wing 
Ukraina was specially designed. 

Simfcropol-Kicv flights began later 
the same day. Other An-10 routes to be 
opened ‘'shortly" include Leningrad- 
Simferopol. Kiev-Adlcr, Moscow-Khur- 
kov and Moscow-Rostov. 


stage lengths between high density traf- 
fic points. 

we flew in the Tu-104B on a three- 
hour flight bucking head winds on the 
1,500-mi. stretch between Tashkent and 
Tbilisi. Contrary to some reports by 
foreign observers the Tu-104B docs not 
appear to be underpowered or sluggish 
in critical performance areas. 

The model improved Mikulin en- 
gines are operated at 1 5.000 lb. thrust, 
derated from their military rating of 
19,500 lb. thrust. Our takeoff was made 
from an S.000 ft. concrete runway at 
Tashkent on a hot day (about 90T') 
with a 96-passenger load and maximum 
mission fuel load. The Tu-104B be- 
came unstuck after a 50 sec. takeoff run 
(about 6.000 ft. of runway) and was 
well over a 100 ft. obstacle at the end 
of the S.000 ft. of concrete. Climb con- 
tinued at a lively rate until level off 
at 24,000 ft. for the initial cruise seg- 
ment. After about 45 min., the pilot 
climbed to 50,000 ft. to top weather 
and held that altitude until starting 
descent to Tbilisi. 

The cabin was uncomfortably hot on 
the ground at Tashkent and there was 
no evidence of an air conditioning unit 
or even a blower. This cabin heat did 
not bother the Russian passengers, sev- 
eral of whom removed their coats and 
shirts and sat comfortably in their 
underwear tops. This sight might have 
surprised the U. S. travelers aboard 
had they not witnessed the same per- 
formance the previous night in the 
steamy, fly-swarming main dining room 
of the new Intourist hotel at Tashkent 
and seen one Uzbek guest gustily eat- 
ing a bowl of piping hot. peppery local 
stew while clad in a black and white 
Moslem skullcap and a purple rayon 
undershirt. 
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Another memorable vignette of the 
Tu-104B cabin was the sight of several 
large Russian mothers lowering their 
blouses and contentedly nursing their 
children as the Tu-104B cruised at 500 
mph., some six miles above the Kara 
Kum Desert. 

After a few minutes of climb the 
cabin blowers cut in. and the inside 
temperature dropped to a comfortable 
level that vv-as maintained until just 
before landing. Cabin pressurization 
ratio was about four to one. 

The Tu-104B cabin is equipped with 
an altimeter, air speed indicator and 
outside air temperature gage. Cabin 
entrance doors are small and require 
stooping. The aisle head clearance is 
ample, but the sharply sloping sides re- 
quire scrunching to maneuver into 
window scats. Overhead baggage racks 
are small by western standards and Rus- 
sians suspend their coats on wire hang- 
ers swinging from the overhead rack. 

'file eahin interior was dark and 
shadowy on the ground with cabin 
lights not lit until engines were started. 
Cabin has a white overhead plastic 
coating with blue and grey color scheme 
on the cabin walls and window curtains. 
The seat width and pitch were about 
standard U. S. tourist class configura- 
tion, but Soviet citizens generally 
measure broader across the beam than 
their U. S. counterparts and find these 
seats a tight fit. 

Cabin Noise Level 

Cabin noise level in flight varies from 
extremely quiet in the forward com- 
partment in front of the engine in- 
takes to fairly quiet in mode-section and 
very noisv behind the tailpipes. All seats 
are numbered although whether tliev 
arc reserved or not seems to depend on 
whim rather than rule. 

Gallcv on the Tu-104B is forward, 
just behind the crew compartment. 
After leveling off at cruise altitude, the 
two stewardesses and male cabin at- 
tendant served breakfast with the two 
putting the meals together in the galley, 
and the smallest stewardess literally 
running them down the long 100-scat 
passenger cabin. 'Hie breakfast menu 
consisted of cheese, sliced salami, beef- 
steak, rice, peas, hard roll, cookies and 
tea with lemon. 

The weather built up close to 50,000 
ft. on the west side of the Caspian Sea. 
and the pilot made a radar-controlled 
descent to Tbilisi breaking out under 
an S00 ft. ceiling, with scud down to 
500 ft., directly on line with the run- 
way. Tbilisi has terminal traffic con- 
trol radar. GCA and Soviet style II.S, 

Biggest problem in the Tii-104 of 
all models is landing. Even with its 
enlarged flap area, the Tu-104B came 
over the fence extremely hot and, at 
first inkling of wheels on the runvvav. 
the pilot began heavy tramping on tlie 


brakes that continued all the wav down 
the landing roll. The initial breaking 
was so violent that all of the plastic 
metal trays in the forward galley cut 
loose from their moorings with a crash 
that sounded as if the landing gear 
had folded. The pilot used up all of 
the runway (about S,000 ft.) with 
heavy braking to decelerate sufficiently 
to turn off into a taxiway. 

We watched manv r f’u-104A and B 
models land at Vnukovo and saw* sev- 
eral sets of brake drums burned out 
with this type of heavy braking. One 
Tu-104 that landed just ahead of our 
IMS awaiting takeoff at Vnukovo 
started trailing heavy blue smoke from 
the first impact of the brakes. The 
brakes were completely burned out at 
the runway’s end so that the aircraft 
couldn’t even taxi off the runway but 
had to await a towing truck. 

Comparing notes with foreign travel- 
ers on Aeroflot, a high incidence of 
landing incidents pops up: four blown 


tires at Prague and a skid into a corn- 
field: a gear folded on impact at Copen- 
hagen: failure of drag chutes to open 
at Le Bourget and running off the 
end of the runway. In all of these 
landing incidents, the main structure 
of the Tu-104 has held together, and 
there have been no fires. 

Part of the servicing equipment re- 
quested by Aeroflot at foreign airports 
is a water hose to douse the generally 
smoking Tu-104 brake drums. Andrei 
Tupolev, Tu-104 designer, and Aero- 
flot operations officials indicated they 
had no plans to add thrust reversers 
to the Tu-104 engines. 

’Die Mikulin turbojets, which had 
several years military operational experi- 
ence before they went into service with 
Aeroflot’s Tu-104, are now being oper- 
ated with a 1,000-hr. interval allowable 
between overhauls. Aeroflot officials 
told Aviation Week that they began 
Tu-104 operations with a 500-hr. en- 
gine overhaul interval and, after ex- 



AVIATION 


(, August 3, 1959 




COMPARATIVE SEATING capacities of Aeroflot passenger transports are shown in chart. 


pcricncc indicated it was practicable, 
boosted the interval to >00 hr. The 
final boost to 1,000 hr. was made about 
six months ago. 

The 11-18 turboprop transport is now 
operating in an 80-passengcr configura- 
tion with Aeroflot but is being offered 
for export with a seating capacity of up 
to 100 passengers. Aeroflot officials are 
optimistic that the I1-1S will find for- 
eign markets and they use it whenever 
possible for foreign demonstrations such 
as the foreign ministers’ conference at 
Geneva, the Paris air show and a more 
recent tour through the Arab bloc 
countries. 

Impressed Foreign Observers 

We flew the 11-18 on the nonstop 
service from Moscow to Alma-Ata 
about a month after this service was 
inaugurated. The 11-18 has impressed 
most foreign observers more than any 
other Aeroflot jet transport in its gen- 


11-18 Expansion 

Moscow— Aeroflot's 11-18 turboprop 
service to the Black Sea resort city of 
Adler lias quintupled in little more than 
two months. Daily Moscow-Adlcr flights 
were inaugurated on April 20. 

By the end of June, Adler had twice- 
daily 11-18 flights to Moscow plus daily 
flighfc to Leningrad, Svcrdlovak and 
Alma-Ata, the latter route including 
stops at Baku and Tashkent. 

The 11-18 also has been sent on a 
Soviet prestige-boosting mission to Iraq. 
Hie plane flew Moscow-Baghdad non- 
stop in five and one-half hours by an 
indirect routing which covered more 
than 2.000 mi. 


oral design, specific workmanship and 
operational performance. The 11-18 can 
carry its 80-passcngcr-plus-carso load in 
and out of any field currently capable 
of handling the DC-6. Aeroflot tows 
the 11-1 S from the loading ramp to a 
hardstand near the live runways for en- 
gine starting. Procedure calls for a full 
runup of each of the AI-20 or NK-4 
turboprop engines before the next one 
is started. 11-18 is lively on takeoff at 
close to its 1 22,000 lb. maximum gross, 
leaving the runway at Vnukovo on an 
SOT’ day at about 8.000 ft. and con- 
tinuing a lively climb-out on course to 
25,500 ft. cruising altitude. At this 
altitude a true air speed of -110 niph. 
was the cruising rate with a ground 
speed of about 510 mph. averaged on 
the run to Alma-Ata. Reverse pitch 
propellers on the turboprop engines 
cut the landing run at Alma-Ata to 
well below 5,000 ft. 

The 11-18 has the same small doors 
that require a pronounced stoop to 
enter that characterizes all the new 
Aeroflot transports. The cabin is about 
seven feet high at the center but slopes 
rapidly toward the sides bringing the 
overhead baggage racks down to neck 
level and forcing a severe bend to reach 
the window scats. There is considerable 
vibration noticeable in the cabin dur- 
ing flight with the worst spot in the 
galley which is purposely placed in the 
propeller plane. Here the noise and 
vibration level are reminiscent of the 
Lockheed C-150. Forward cabin com- 
partment is noisy, but the noise and 
vibration level diminish rapidly moving 
aft from the galley. An interesting 
measure of the Soviet citizen's indiffer- 
ence to noise was found in the three 
stewardesses who worked with apparent 


unconcern in the maximum noise level 
of the galley and two babies who slept 
soundly in cord and aluminum folding 
cradles slung from the compartment 
separating the galley from the passen- 
ger section. These folding cradles slung 
from bulkheads arc a standard Aeroflot 
feature and are usually filled with 
soundly sleeping babies on almost every 
flight. 

Seat Belts Provided 

Oil both the 11-18 and Tu-1 04B. scat 
belts were provided and "fasten seat 
belt" and no smoking ' signs flashed 
on and off in the passenger sections. 

The main aisle was coveted with an 
oriental rug and the bulkheads were wal- 
nut-finished plastic. Scats in both the 
11-18 and Tu-104B were rail mounted 


Aeroflot Fares 

Mere are sonic typical one way do- 
mestic first class fares for various types 
of equipment: 

Moscow-Almn-Ata by 11-18 (2,100 
mi.)— 825 rubles 

Tashkcnt-Tbilisi by Tu-104B (1,500 
mi.)— 600 rubles 

Kiev-Moseow by I1-14M (500 mi.)— 
220 rubles 

Here arc sonic typical international 
one way Tu-1 (HA first-class fares: 

Moscow-Amsterdam (1,357 mi.)— 750 

Mnscow-Dclhi (2,732 mi.)— 1.560 

mbles 

Moscow-Paris (1,544 ini.)— 780 rubles 

Moscow-Pcking (3,619 mi.)-1.662 

Moscow-Cairo (1.805 mi.)— 1.250 
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nuking quick change seating configura- 
ms possible. Interior of the IMS was a 
lauvc and brown color combination 
with striped curtains and plastic finish- 
ing material on the sides and top of the 
cabin. A two seat lounge was located in 
the tail just forward of the two lavatory 
compartments. Wash basins and toilet 
bowls were of stainless steel. Shoe 
brushes for both black and brown shoes 
were provided but the towel was a roller 
community style. 

Tire three stewardesses served hard 
candy, cotton (for cars) and cellophane 
covers for leaky fountain pens before 
takeoff. At cruising altitude they 
served lunch consisting of smoked sal- 
mon. pork chops, potatoes, black bread, 
white roll, pickles, butter, whole orange, 
cookies and tea. 

A few hours later they served a snack 
consisting of cake, an orange, cheese, 
roll and tea. 

Cabin pressure was maintained at 
about 7.000 ft. while cruising at 25,500 
ft. Tire five-man crew took lir e minutes 
of oxvgcn everv hour, a practice frowned 
on bv U. S. flight surgeons because it 
upsets the human system's natural ad- 
justment to the oxygen content of the 
pressurization svstem. 

Scats arc the standard tourist size 
width and pitch and arc equipped with 
a swivel socket reading light, stewardess 
call bell and adjustable air vent 
High-Density An-10 
The An-10 which began passenger 
service late in July is operating in 85- 
passenger six abreast versions but is 
being stretched to a 1 00-passcngcr con- 
figuration in the An-lOA which is 
scheduled to appear shortlv, and an even 
larger version called the An-16. Soviet 
Aircraft Production Ministry also plans 
to push the An-10 hard as an export 
item, particularlv for countries that lack 
modern airport facilities since this trans- 
port was specificallv designed for grass 
field operations. Tire An- 10 has a maxi- 
mum gross of 112.000 lb. and will 
cruise at about 350 mph. at 25.000 ft. 

Aeroflot follows an extremely con- 
servative poliev in putting new trans- 
ports into scheduled passenger service. 
The Tu-1 04 was flown for 14 months 
before it went into passenger sendee. 
The orototvpe An-10 and 11-18 were 
rolled out in Julv. 1957. and went into 
cargo service a vear later. The 11-18 op- 
erated for nine months on regular cargo 
runs before going into passenger scn icc 
last April, and the An-10 has been fly- 
ing cargo for a year while its develop- 
ment problems were solved. 

(This is the last in a series of four articles 
on Aeroflot jet operations based on inter- 
views with Aeroflot officials in Moscow and 
on a 6.000-mi. trip around the Soviet Union 
flyin^m 71-18, Tu-104B and 7I-4M trans- 




Obsolete Airways 

The bulk of our airways consist of a hodge-podge of aerial “roads” v ividly 
reminiscent of tire automobile highways of the 1930s as they twist and turn 
their way past innumerable intersections. The world's most heavily traveled 
route. Washington, D. C.. to the New York area, is a typical example. 
Pilots alway s have flown over substantially the same real estate when travel- 
ing between these two cities, yet several times each year the airway desig- 
nations, intersections and navigation aids arc changed— sometimes several 
changes take place in a single week. It requires considerable agility to keep 
abreast of this turmoil when even the latest navigation chart is obsolete 
when published. 

No doubt, the modern record for the fast shuffle occurred early this year 
when a chart issued on a Thursday was invalidated by an airway change the 
next day and then reinstated by a rechangc the following day! 

Height of Futile Congestion 

The height of futile congestion probably is within a 10 mi. radius of the 
Colts Neck. N. J.. omni-range station where at least 10 reporting points can 
be found. But not Colts Neck. This lies seven miles off course. Here is a 
favorite device of the route makers — you don't fly directly to or from a radio 
station, you iust sort of angle around it. taking cross bearings as you proceed. 

Not onlv is this a nuisance but it also slows down traffic. One often won- 
ders just how essential all of these "required" reporting points really are. 
Take, for instance. Warrington, an intersection some 20 n)i. north of 
Philadelphia. Pa. Ask a controller why all aircraft must report passing this 
place. The standard answer is, “We always get that report.” 

If you ask again, the answer is bound to be. "We need it." To test this 
dire requirement, this reporter on many occasions has simply “forgotten” to 
report Warrington. 

And what happens? Exactly nothing. When 1 report Westchester 
some 1 5 min. later, the controller seems perfectly content. And 
so we wonder how many of these “required” check points arc cluttering up 
the air and might not things run just a bit smoother if some are eliminated? 

Additional Reporting Luxury 

Our communications system simply can't stand the luxury- of additional 
reports. As it is now many communications stations must share the same 
frequency. 

I aGuardia Approach Control, one of the busiest snots on your 
dial, must share 1 1 9.9 me. with Svraeuse and Harrisburg. So the pilot gets a 
heterodvne squeal instead of a clearance and the ground controller, who 
cannot hear the interference, wonders why he must repeat and repeat. In a 
similar manner, the Washington Center must share the air with the 
Reading. Pa., tower and the Boston Center— 1 24.0 me. 

Military and private pilots, who have long been faced with congestion on 
the “common” frequencies, now find this clutter is standard wherever they 
§°- 

These arc typical examples of some of our navigation and communications 
obstacles. They are not new. They will continue to plague us until some 
changes are made. And we don’t need multi-million dollar budgets and long 
research programs and electronic machinery to make the changes. We arc 
desperately in need of some super highways and hi-fi on the more congested 
routes and some measure of stability on these routes. 

Pilots who are flying the specially-designed jet airways report improvement 
in these matters on the jet routes. Tin's is good. If wc can now improve the 
other 99% of the airways wc will have made some headway toward handling 
the nation’s jets in the 1960s. 
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Setting a new standard in relaxing travel . . . 

AMERICAN'S NEW JET-AGE FLEET 



American’s 707 Jet Flagships—serving New York, Los Angeles, 
Boston, Chicago, Washington, San Francisco, Dallas 


Fly American — first with jets across the U. S. A. 
The 707 is the world’s most thoroughly proven jet- 
liner! So comfortable, so spacious, so silent, it's like 
traveling in your own living room. 

Enjoy American’s magnificent meals aloft as you 


relax in air-conditioned, radar-guided comfort. Seats 
are wider, deeper, softer. 

And when you get there, you’ll find your bags wait- 
ing for you. American’s ingenious Baggage Expe- 
diter System has your bags ready without delay. 



Jet-powered Electra Flagships — serving New York, Detroit, St. Louis, 
Tulsa, Philadelphia, Washington, Dallas, Ft. Worth, Boston, Chicago 


Get there fast aboard American’s new Electra Flag- 
ships— largest and swiftest of the jet-props! De- 
signed for speedy, shorter-distance traveling. 
Magnificently appointed interior— completely air- 


conditioned, even on the ground. Radar seeks the 
most comfortable flying weather; you fly in relaxing 
comfort. Baggage Expediter System has your bags 
ready and waiting for you when you land. 


AMERICAN AIRLINES-THE JET AIRLINE >> 
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For moderate, economical 
silencing of jet- 
powered commercial 
and military aircraft . . . 

NEW KOPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OF JET NOISE 


Now, airports, air bases and manufacturers of 
jet engines or airframes can run up jet engines 
without complaint or creating physical hazards. 
The Koppers Portable Run-Up Silencer reduces 
noise by 25 to 30 decibels — lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 

The new portable silencer inhibits the gener- 
ation of jet engine noise, rather than suppressing 


it after the noise has reached full intensity. The 
unit is light in weight and completely portable 
— no direct attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to solve your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today. KOPPERS COMPANY, INC., Sound 
Control Department, 3 5 0 3 Scott Street, Balti- 
more 3, Maryland. 


VnludSt. 
•jtavy Pboiogra 



SOUND CONTROL 

Engineered Products Sold with Service 
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SHORTLINES 


► Bonanza Ait Lines reports that it flew 
19,501 passengers a total of 4,756,000 
revenue passenger miles during June. 
Passenger miles increased 59% over 
June, 1958. 

► Eastern Air Lines was scheduled to 
begin Lockheed Elcctra turboprop serv- 
ice on its New York-Jacksonville-Palm 
Beach route late last week. Southbound 
flight 607 leaves Newark Airport at 9:50 
a.m., arrives Jacksonville's Irncson Mu- 
nicipal Airport at 11:17 a.m. and Palm 
Beach International Airport at 12:42 
p.m. Northbound Plight 608 leaves 
Palm Beach at 5:50 pan., arrives Jack- 
sonville at 4-50 pan. and Newark at 
8:55 pan. All times are local. 

►Flying Tiger Line reports a 35.7% 
gain in freight traffic during the first 
six months of 1959 over that of last 
vear. The carrier posted revenues of 
S7.163.805. as compared with $5,278,- 
567 for the first half of 1958. June 
monthlv revenues were up 39.3% over 
June, 1^58, at $1,261,749. 

► Iberia Air Lines of Spain will add a 
second Lockheed Super Constellation 
flight to its recently resumed Madrid- 
Mexico City route on Aug. 12. The 
flight is routed from Madrid to Santa 
Maria, Azores, Bermuda, Havana and 
Mexico Cits'. 

► Icelandic Airlines’ eastbound flights 
registered a 30% passenger gain during 
the first six months of this scar, as com- 
pared with the first half of 1958. The 
carrier's load factor for June was re- 
ported at 96%. The airline registered 
a 100% load factor for June. 1958. in- 
creased its schedules by 50% for June. 
1959. On its summer schedule IAL now- 
offers nine weekly flights to Europe, in- 
cluding once weekly service to Amster- 
dam and Luxembourg. 

► Philadelphia has asked for bids for 

to Philadelphia International Airport’s 
terminal building. The addition, which 
will expand the terminal building bv 
25%, is the largest improvement 
planned to date for the six-year old 
structure. The federal government will 
pay SI million of the cost. The airport 
handled 1.6 million passengers in 1958, 
and city officials predict that some 2.8' 
million persons will use the field bv 
1965. 


►Trans World Airlines has appointed 
Japan Airlines as its general agent in 
Singapore and the Rezavat Trading Co. 
as its general agent in Kuwait in the 
Persian Gulf area. 


AIRLINE OBSERVER 

► Early obsolescence of propeller-driven aircraft, including turboprops, be- 
cause of future developments in the field of turbofan engines was predicted 
in American Airlines’ testimony in the Southern Transcontinental Service- 
Case. American Vice President William Littlcwood said he believes “that 
nropeller-d riven aircraft, even including modern turboprops such as the 
Lockheed Electra, are being actively obsoleted by developments in the 
modified fan engine type, and that this rate of obsolescence will accelerate 
from here on." 

► Argentine government may reaffirm an order for 15 Fairchild F-27 turbo- 
prop transports for use by Aerolineas Argentinas. Plans for the 512 million 
order recently hit a snag when Minister of Economics Alvaro Alsogarv said 
he would refuse to approve the purchase on grounds that the airline was not 
self sustaining. Fairchild spokesmen say that Alsogarv has now informed 
them that the government economic counsel has decided to reopen the 
issue within the next six weeks. 

► British Overseas Airways Corp. plans to resume service to South America 
next Jan. 25 using de Havilland Comet 4 jet aircraft. Service was suspended 
in 1954 after earlier Comet models were withdrawn following two Mediter- 
ranean accidents and will be resumed with two weekly flights in each direc- 
tion between London and Santiago, Chile, via Madrid. Lisbon, Dakar, 
Recife, Rio de Janeiro, Montevideo and Buenos Aires. BOAC also plans 
to begin Comet 4 service between the Far East and Europe sometime this 
month. 'Hie jets are scheduled to fly between Hong Kong and London 
in 22 hr. flight time, seven hours less than the fastest current flights. 

► United Air Lines “probably” will buv seven more Boeing 720 medium 
range jets prior to next April for 1962 delivers-, according to President W. A. 
Patterson. Both first class and coach configurations will be provided on 
United's jet service, with the increased order bringing the airline's jet 
fleet to 65 aircraft, he said. The company already has purchased 40 Doug- 
las DC-8s and 18 Model 720s from Boeing and is investing more than $10 
million in training flight and ground personnel for jet transport operations. 

► Communist Bulgaria and the United Arab Republic have signed a bilat- 
eral agreement in Cairo to establish mutual commercial airline service. 

► Trans World Airlines is sending one of its Boeing 707 jet transports to 
Moscow to transport the press delegation covering the Soviet visit of Vice 
President Richard Nixon to Poland and return to New York. TWA 707 will 
be on public display for two days at Moscow's Vnukovo Airport and is 
expected to take Aeroflot and Soviet aviation officials on demonstration 
flights. TWA will make one stop at Kcflavik, Iceland, on its Idlewild-Vnu- 
kovo route. Aircraft is scheduled to arrive in Washington on Wedncsdav. 

► Federal Aviation Agency has ordered a survey made of the use of more 
than 500 military restricted areas to provide for more efficient use of air- 
space and to ensure safety of the airways. Survey will cover the period from 
July 1, 1958, to June 30. 1959, and is being conducted under a special FAA 
airspace regulation which became effective last week requiring controlling 
agencies of designated restricted areas to submit a report within 30 days of 
the use made of the areas during the one-year period. 

► Japan Air Lines is pressing plans to acquire a short around-thc-world route 
from Tokvo to London and New' York via Siberia and Moscow, but has 
not completed agreements with the Soviet Union. Meanwhile, Jaoancsc 
government officials arc reported studying a plan to gain entry into Moscow 
via chartered Russian airliners, such as the Tu-104 manned by Russian crews. 

► Bonanza Air Lines last week announced orders for four additional Fair- 
child F-27As in the first local-service airline reorder of the turboprop trans- 
port. Under a Civil Aeronautics Board guaranted loan approved June 19. 
1958, the carrier purchased six F-27s at a cost of S4.8 million. Three of the 
aircraft have been in service since March, and the airline will take delivery 
of the remaining three in September and October of this year. The new 
models, ordered for 1960 delivery, are powered by Rolls-Royce Dart engines. 
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Holley Announces 
A Nationwide Service Network 

of Commercial 





TWA 






for 

Jet 


' ^ ) 

Efficient Servicing 



Airliners 


In 14 key areas throughout the U. S., there is now 
a competent Holley service shop readily accessible 
to airlines flying the Boeing 707 or Douglas DC-8. 
These service outlets are fully equipped and 
stocked branches or main service departments of 
three well-known aviation parts and service dis- 
tributors: Pacific Airmotive, Southwest Airmotive, 



and Airwork. 

Each of these distributors has personnel spe- 
cially trained in the servicing of Holley aircraft 
products and each maintains a stock of both as- 
sembled units and components of Holley compres- 
sor bleed governors and actuators. Replacement 
or service of these jet engine accessories is literally 
only minutes away from any metropolitan center. 

If you would like a complete brochure of 
Holley products, facilities, and service outlets, 
simply address the Aircraft Division at Holley. 



A-26 11955 E. NINE MILE ROAD 

WARREN, MICHIGAN 




Leader In the Design. Development and Manufaclure ol Aviation Fool Melwinj Devices 









At the moment of decision . . . 



. . . when life or property stand in danger under 
the shadow of a suddenly errant missile — the 
human finger poised over the "Destruct” button 
moves quickly downward, on information sup- 
plied by Cubic Corporation’s Bi-COTAR. 
Beneath the finger of the Range Safety Officer are 
buttons that will destroy the missile in flight or 
cut off its fuel supply. The RSO’s precise knowl- 
edge of trajectory and impact prediction is fur- 
nished by a Bi-COTAR, which is the major range 


safety equipment for the West Coast’s first bal- 
listic-missile base. 

From two tracking sites at Vandenberg Air 
Force Base, like two searchlights with their beams 
intersecting on the missile, Bi-COTAR derives 
direction information from standard telemetry 
signals. At the Instrument Control Center precise 
trajectories and predicted impact points are plot- 
ted for the Range Safety Officer ... his guide to 
decision. 


COTAR 



Tracking systems by Cubic for missile range 
safety . . . another achievement in Space Age 
electronics. 


CORPORATION 

5575 Kearny Villa Road, San Diego 1 1 , California 
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SPACE TECHNOLOGY 



Tests Aim at Beryllium Use 

By Richard Swccncv 


Hawthorne, Calif.— Significant mile- 
stone in the program to develop beryl- 
lium for aircraft and space vehicle use 
has been reached with the accomplish- 
ment of bare extrusions of the metal 
into conventional .structural shapes of 
“aircraft quality,” in lengths up to 1 5 ft. 

Norair Division of Northrop Corp.. 
manager of the program to develop bare 
beryllium extrusions, has been working 
on the proper processing techniques for 
aircraft type extrusions of beryllium. 
Heading the project is J. Van Ham- 

Working under contract no. AF-33/ 
6D0/-3693J from the Air Materiel Com- 
mand Aeronautical Systems Center, 
Norair is having the actual extrusions 
performed at the plant of Nuclear 
Metals, Inc.. Concord. Mass. Beryl- 
lium is being supplied bv the Brush 
Beryllium Co. 

Notch Sensitivity 

Biggest problem with beryllium, ac- 
cording to Van Ilamersveid. is the 
metal's extreme notch sensitivity. First 
attempts to extrude the bare material 
resulted in considerable cracking, gall- 
ing. and various other surface deforma- 
tions, commonly called “rattlcsnaking.” 
Van Hamersvcld, who gained con- 
siderable experience with new metals in 
the titanium development program, 
worked along the same general lines 
which had been followed in that effort, 
to arrive at development of techniques 
required to extrude the beryllium. 

Although not yet extruded to a full 
20 ft. which is the target length for 
sections. Van Ilamersveid says that 
eminently satisfactory extrusion of 


U-shaped channels has been accom- 
plished in lengths up to 1 5 ft., with all 
indications being that the 20 ft. length 
will present no problem within a few 

With the advantages of its strength/ 
weight ratio at elevated temperatures, 
beryllium is expected to make an ex- 
cellent aircraft-space vehicle structural 
material. Realizing this, Norair aimed 
its development work at obtaining the 
proper process to effectively manufac- 
ture the shapes which arc most com- 
monly used in aircraft work outside of 
sheet, i.e.. channels, T-sections, Z- and 
L-shapcd sections. 


in Spacecraft 

The first efforts were directed toward 
the U-chanucl, since the majority of 
other structural shapes arc taken from 
this. Work presently being done is 
from sintered powdered billets being 
made by Brush Beryllium. These are 
approximated 34 in. in diameter and 
11 to 12 in', long. 

Cast Ingots 

However, efforts also are being made 
in beryllium work at Beryllium Co. of 
America to develop a cast ingot from 
which to work, and it is hoped that the 
two programs will dovetail later on, so 
the joint effort will produce cast bervl- 
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Wherever reliability is vital . . . 

you’ll find BARDEN PRECISION ball bearings 


Bnrden Precision ball bearings are basic components in the 
instruments and mechanisms that meet today's toughest re- 
quirements for systems reliability. You'll find them in navi- 
gation and flight instruments... in guidance and control sys- 
tems... in computers, turbo-driven equipment and ground 
support instrumentation... wherever reliability is vital. 
When you need top bearing performance, Barden provides 
it with functionally tested bearings of uniform quality- 


standard or special— for prototypes or extended production 
runs. Because Barden is exclusively a producer of highest 
precision ball bearings, you get the full benefit of its special- 
ized design, manufacturing and application experience. 
The complete Barden line includes bearing sizes from .0469" 
bore to over 3" O.D., all produced to Barden Precision 
standards of dimensional accuracy, uniformity and reliabil- 
ity. Write for catalog and bearing selection guide. 


for reliability. . . specify 


BARDEN 


B 


PRECISION BALL BEARINGS 

THE BARDEN CORPORATION, X* East Franklin St.. Danbury, Connecticut 
Western offices 3850 Wllshlre Boulevard, Los Angeles 5, California. 



Copper Nose Cones Formed by Closed-Die Forging 


Copper nose cones for Atlas intercontinental range and Thor intermediate range ballistic 
missiles have been forged by Wvinan-Gordon Co. hi a single pass on a 50,000-tnn pressure 
closed-die hydraulic press. Cones are 5 ft. in diameter. 2 ft. deep and 1 i in. thick. Shape 
is made from copper billets. Company checks internal soundness by ultrasonic inspection: 
porosity as slight as l/32nd in. diameter is cause for rejection. 

half degree per foot of length. 5 deg 


Mum ingots or billets which will be 
suitable for the extruding process. 

Early in its beryllium work, Norair 
surveyed 30 major aircraft firms, and 
their replies indicated that 70% in- 
tended to use large quantities of beryl- 
lium within the near future, that* is 
five years or less. They valued the ma- 
terial at from S30 to $230 per 11). as 
the cost they were willing to pay. 

In the space vehicle application, com- 
mon estimates for the cost of a pound 
of weight either put into orbit or sent 
into space run to approximately $30,- 
000. Since the substitution of beryllium 
for steel at approximately the same 
density as magnesium would achieve 
weight reduction at least in this order, 
the trade of $30,000 for a maximum 
figure of $230 for the material alone, 
illustrates the significance of the ma- 
terial in this application. 

One of the biggest problems in ex- 
truding the material has been develop- 
ment of a proper die shape, material, 
and the lubricant required. In addition, 
proper temperature and ram pressures 
also play a significant part in the ex- 
truding process. Throughout the effort. 
Northrop has constantly varied these 
elements, seeking the best combination 
possible for the bare extruding process. 

Currently, the best techniques have 
led to these parameters: 

• Use of glass as the lubricating agent. 

• Use of a billet 31 in. in diameter, 
11-12 in. long. 

a Temperature of 1,9501''. Experiments 
have ranged through 1,6351'' to 2.000F. 

• Use of stellite as the die material . 

• Ram speed of approximately 0 to 11 
in. per second. (Extrusion exists at up 
to 90 in. per see.) 

• Ram pressures approximating 1,700 
tons. (Range has been 1,438 tons to 
1,700 tons.) 


• Extrusion ratio of 25 to 1. (This has 
varied from 20 to 1 to 60 to 1.) 

The beryllium extrusion configura- 
tion which has been sought calls for a 
channel 1.3 in. outside major length, 
a one-inch channel depth, a wall thick- 
ness both vertical and horizontal of 
.120 in., with corner radii which is 
.125 in. 

Straightness sought was 0.0125 in. per 
foot of length; a twist (circle size) one- 


total maximum; angularity, (less than 
0.188 in. thick), plus or minus two de- 
grees at any point of measurement: 
length plus or minus .25 in.; flatness 
in the crosswise dimension of 0.004 hi- 
per inch; a surface roughness of 100 
microincli general, and a target length 
of 20 linear feet. 

Material composition requirements 
for current extrusion work calls for the 



treme temperatures found at the edge of space 
and during re-entry. These compact units 
provide the North American X- 1 5 with its sole 
source of power during glide to maximum 
altitude and return to earth. Each unit drives 
both an alternator and hydraulic pump, and 
controls a-c frequency within * 0.5 percent 



even under extreme hydraulic loads. These 
new G-E units are designed and tested for a 
multi-mission endurance life of more than 
150 hours. 2H-Z9 
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In the photo above, the three ARMA com- 
puters have been intentionally deleted. But 
the cut-outs accurately represent the relative 
size of the three generations of ARMA air- 
borne digital computers. 

The larger size has been in production 
since 1957. The middle-sized one (a quarter 
the size of today’s) will be in production in 
1960. And the micro-miniaturized version in 
the engineer’s hand will be operational in 
1962— only .3 cubic feet in volume. 


A production line unit of ARMA’s current 
model has operated in excess of 4000 hours 
without a component replacement. And the 
1960 and 1962 versions will have reliability 
factors at least equal to this. 

With this program of miniaturization, 
ARMA has made the digital computer truly 
airborne. ARMA . . . Garden City, New 
York. A division of American Bosch Arma 
Corporation. 
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following elements and percentages— 
carbon. 0.15% maximum; iron. 700 
parts per million maximum (1,500 parts 
per million currently are being 
obtained); nickel. 0.08% maxi- 
mum; copper. 0.05% maximum: 
aluminum, 0.15% maximum: man- 

S anc.se, 0.03% maximum: silicon, 

.109n maximum; chromium, 0.05% 
maximum; magnesium, 0.05% maxi- 
mum: beryllium oxide. 1.50% maxi- 
mum: and beryllium the remainder. 

One of the problems facing beryl- 
lium is its toxicity. However, this has 
not proved to be as bad as expected, 
according to Van Hainersveld. Cur- 
rently, lie says, the thinking is, "Beryl- 
lium introduced into the human system 
will prove toxic. However, if normal 
precautions against dust creation and in- 
halation, are observed, working with the 
metal is perfectly safe in these respects.” 
During the extrusion process, workers 
wear a rubber inhalator mask, of the 
type commonly worn in spray painting 
booths. For operations such as drilling 
and milling, the work is kept hooded, 
and an air vacuum system is used to 
draw the exhaust into a high quality 
filter. Present practice is either to take 
the dust which is recovered during the 
filtering process and either return it to 
the processing cycle for inclusion in 
future billets or to dump residue in 
sealed containers into the ocean. 

Experimentation up to now has pro- 
duced, according to Van Hainersveld, 
indications that beryllium can be 
worked in a number of ways. Following 
the forming processes, the material is 
allowed to aircool to room temperature. 
Tire material can be machined at room 
temperature. It can be drilled in an 
ordinary fashion, using the proper hard- 
ness of tool steel for the drill, the proper 
feed speeds, and the finish which results 


is completely acceptable. Threads can 
be machine-cut into beryllium and a 
hot roll threading process also can be 
used. In addition, hot forging of bolt 
heads can be accomplished, using a high 
frequency induction heating system of 
the same type which was used on 
titanium, with the temperature and 
pressure adjusted for beryllium. In addi- 
tion, electrical discharge drilling has 
been accomplished which produces ac- 
ceptable tolerances and finishes on the 

Most recent developments in the ex- 
truding process, according to Van 
Hainersveld, have resulted in solving 
the knotty pressure problem, and a 
change has been made in the glass lubri- 
cant which is applied before extruding. 
'Lead-In' Material 

Technique currently is that after the 
billet has been raised to the proper tem- 
perature. it is rolled in a glass slurry- 
prior to being forced through the die. 
Formerly the process used either a 
“lead-in” material such as lead or 
copper, being fed into the extruding die 
just ahead of the beryllium, producing a 
constant piece, to effectively help the 
beryllium in the difficult initial stages 
of the forming process. Also, there has 
been another material between the glass 
and the die face to start with. 

However, a new glass composition 
has been used, which more closely 
matches the temperature characteristics 
of the billet and has resulted, in com- 
bination with the pressure problem 
solution, in sending billets through the 
extrusion press with the glass material 
only, further simplifying the over-all 
process. 

Latest developments have led to 
shooting through a billet which comes 
out approximately a 1 5-ft. extrusion of 


aircraft quality, with only the residue of 
the glass lubricant to be removed by a 
cleaning process. 

At one time, beryllium was extruded 
in “cans.” and in this system, a material 
was wrapped around the billet and 
sealed, the billet at temperature in its 
coating was then forced through the 
die, and after this the coating material 
or can was scraped off or otherwise re- 
moved from the finished shape. 

Cost of this, however, was prohibi- 
tive, indicating need for the bare extru- 

Thc virtually pure beryllium cur- 
rently being used lias a hexagonal grain 
structure. One of the most severe con- 
ditions is to obtain a proper grain 
orientation in the material following the 
extruding process. 'Hie extruding process 
itself obtains a proper orientation in 
the longitudinal direction; concern, 
however, is with the transverse grain 
orientation. Current thinking. Van 
Hainersveld said, is that the material 
may be “kneaded” (like bread) or pre- 
forged in the billet form in a forge press 
in different axial planes to control the 
grain orientation in the final extruded 
section. Using the kneading process in 
all planes, it is hoped to obtain a grain 
orientation which will definitely in- 
crease the mechanical properties of the 
material in the transverse plane of a 
structural shape. 

In appearance, beryllium is a dull 
gray color. Due to its granular structure, 
it has a very dull sound. In a formed 
shape of any kind, the material is not 
toxic and it can be handled without 
gloves, cm be sniffed, can be handled 
in any ordinary manner. 

It is compatible in nature with most 
other aircraft materials, that is, it can 
be used in combination with them in 
structures, without resulting in galvanic 
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BEEPS WITH A HIGH IQ 

for missile sensing, guiding and telemetering 

Electronic signals that report the truth, the whole truth, and nothing but 
. . . wring the best performance from missile systems. By pushing beyond 
known capabilities in sensitivity and accuracy, Texas Instruments is producing 
“high IQ” systems and equipments for a dozen guided vehicles used in every 
basic mission: air-to-air, air-to-surface, surface-to-air, surface-to-surface — - 
IRBM and ICBM — plus drone sensors and satellite instrumentation. TI 

exceeds tough specs against tight deadlines, regularly . . . specs asking 
solutions to problems never posed before. For detailed discussion, cleared 
personnel please write or call: service engineering department. 


T/l missile 
guidance and telemetry 


RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control • Airborne 
early learning • Antimissile • Antisubmarine warfare • Attack control • Countermeasures • Missile systems 
Navigation • Reconnaissance • Space electronics ; and on detector cells, engine instruments, infrared, intercom, 
microwave, optics, radar, sonar, telemetry, time standards, timers, transformers and other precision devices. 


Texas 


Instruments 

INCORPORATED 



APPARATUS DIVISION 


At the present time, it is being used 
in its "pure" state, primarily because 
alloying of the material is in its infancy. 
It is approximately as corrosion resistant 
as aircraft type stainless steel. However, 
the material does react with magnesium. 
To overcome this, either a coating of 
epoxy resins or a zinc chromate primer 
compound would be used between fay- 
ing surfaces, or at bolts or other fasten- 
ings. 

With other materials, beryllium pre- 
sents no corrosion or galvanic problems. 
Whether there will be any change in 
these or in its forming properties after 
alloys are developed, remains to be seen. 
Currently, experimentation has been 
conducted with some alloying using 
nickel and silver. Beryllium melts at 
2.370F. 

Program Goal 

Goal of the original program was 
to produce extruded aircraft shapes 
wherein the specimens had an ultimate 
tensile strength approximating 60,000 
psi. However, work so far has produced 
materials with an ultimate tensile 
strength of 80.000 psi. Modulus of 
elasticity of the material has been run- 
ning in the order of 40 to 43 million 
psi.. as compared with a modulus of 30 
million for steel. 

Another problem encountered in 
beryllium development program has 
been evolving proper methods for testing 
the material. Notch sensitivity of the 
material must be considered in setting 
up test systems. 

Currently the goal is to produce tests 
which accurately reflect the material's 
capabilities, in order to derive the maxi- 
mum values in the mechanical prop- 
eitics. After these absolute values are 
derived, compensation will be applied 



later for the strength values which are 
usable iu structural shapes, that is, with 
the issuance of design allowable stress 
figures. However, before the design 
allowables can be obtained, very accu- 
rate values of ultimate and yield 
strength must be obtained. 

Due to the notch sensitivity of the 
material, it most probably will be com- 
pensated for by the design ofstructures 
using this material, (such as 75S alumi- 


num alloy, which also is notch sensi- 
tive). It may be noted that in alu- 
minum alloys, although there arc mam 
which follow after 24S, this material 
still is the one used most frequently in 
structures carrying tension loads, such 
as the fuselage and underside of wings 
of today's jet transports. However, the 
superior compression strength of the 
other alloys is used in wing upper sur- 
faces and similar compression loaded 


FLIGHT ACCESSORY POWER ADVANCED DESIGN 


EVIDENCE OF OUR CAPABILITY TO MEET YOUR 
SPECIFICATIONS 

GV«To| A ElMl'ric Company 

Take advantage of General Electric's acces- 
sory power technologies and research in the 

a Hydraulic equipment 
• Controls 

Schenectady 5, New York Please send me information on: 

□ Auxiliary power unils □ Unconventional power □ Olhor 

• High-speed equipment 

• High-temperature equipment 


• Servomechanisms 


FOR MORE INFORMATION, contact 


bine Department, Lynn, Mass., or mail this 
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ARE YOU GETTING ALL 
THESE BENEFITS WITH YOUR 
MAGNESIUM CASTINGS? 

Dow magnesium foundry offers experience, production capacity for sand 
and permanent mold castings of all sizes and shapes. 


The unique capabilities of Dow’s Bay 
City, Michigan, foundry help users of 
magnesium sand and permanent mold 
castings. Activities at this facility — 
largest and best equipped of its kind 
—run the gamut from large volume 
production jobs to one-shot "specials". 
Huge or tiny castings. The foundry is 
capable of producing castings weigh- 
ing in excess of 3,000 lbs. down to 
ounces— in all degrees of complexity. 
Experienced pattern engineers ensure 
that the best use of casting processes 
is made. This can result in either lower 
costs, improved quality, better deliveries, 
or a combination of all three. 

magnesium casting have been reached 
at this Dow foundry. In fact. Bay City 
has men permanently assigned to devel- 
opmental work, keeping the foundry 
in the forefront of technological ad- 
vances at all times. 

Results of their work include special 
processes for cast-in inserts and tubeless 
passages, and improved melting tech- 
niques. Casting methods have been de- 
veloped for many of the newer mag- 
nesium alloys, such as the elevated 


temperature group and the new high 
damping capacity alloy. KIA. 

Quality control. A full time quality con- 
trol team exhaustively checks all work, 
from alloy composition to the shipping 
dock. A direct-reading spectrometer 
makes rapid alloy composition analy- 
ses. Its speed is particularly valuable 
when alloying elements that arc hard 
to hold in the molten state, such as 
thorium, are present. Chemical analysis 
is also frequently employed. 

Testing facilities. Molding and sand 
cores are analyzed as a regular part of 
casting quality control. Radiography, 
fluorescent penetrant inspection and 
other testing facilities arc used to check 
properties and specifications. 
Experienced magnesium team. The foun- 
dry often draws upon the broad range 
of specialized experience available 
throughout the company. To Bay City 
customers, this means assurance of high 
quality work, done with utmost effi- 
ciency and economy. If your require- 
ments involve magnesium castings. Dow 
can help you arrive at optimum casting 
design and reliably supply your pro- 
duction requirements. 



THE DOW CHEMICAL COMPANY 


MIDLAND, MICHIGAN 


later apply to beryllium. 

At present, tensile studies are being 
conducted longitudinally and on trans- 
verse test specimens of beryllium extru- 
sions. Later on, testing will be accom- 
plished in fatigue, compression, and 
shear. 

Practice now is to X-ray the test 
specimen and then Zyglo-inspcct for sur- 
face imperfections. Test coupons arc 
milled out of the test section and the 
surface is etched to obtain the desired 
finish before the testing is accomplished. 

The beryllium development program 
at Norair is divided into several phases, 
of which the evolution of the bare ex- 
trusion processes is the first phase. 
Later on. several phases down, the 
studies will cover fabrication and testing 
of various structural components under 
types of loading mentioned earlier, plus 
riveted, bolted, and other built-up struc- 
tural extrusions. These will be tested 
again in the various types of loading. In 
the extrusion program, the extrusions 
will be tested alone, then in bolted 
joints, shear joints, tension and com- 
pression. The testing here will aim to 
reproduce as accurately as possible, 
flight load conditions. Fatigue also will 

Weight Contrasts 

Under physical characteristics, beryl- 
lium in its mechanical form weighs 
115 lb. per cu. ft. This is in contrast 
to aluminum which in metallic form 
weighs 168 lb. per cu. ft. In addition to 
its straight weight ratio, beryllium char- 
acteristics include the retention of 
strength at temperatures above 1,000F. 
Its biggest advantage is its strength 
weight ratio, wherein a similar size piece 
of beryllium and steel would give the 
beryllium a thrcc-to-onc strength ad- 
vantage. 

In other areas, according to Norair 
research and dafa available on beryl- 
lium, the material has been successfully 
furnace-brazed in argon atmosphere, 
at temperatures between 1.4001-' and 
1,6001\ using foil of aluminum. In 
addition, the material can be welded, 
this having been accomplished at tem- 
peratures from 1.920F to 2.280F, using 
differential thermal expansion of graph- 
ite and beryllium to produce pressure 
at the welding temperature. 

In addition to its work in bervllium. 
Norair holds a similar contract from the 
same AMC office which issued the 
beryllium contract, for the development 
of extrusion techniques and processes 
for super alloy steels. In this area, ac- 
cording to Van Hamersvcld, the com- 
pany is making good progress, and the 
knowledge derived from one program 
contributes to the other, that is. things 
learned in the beryllium process can be 
transferred to the steels work and via' 



ALTREX CLEANS FAST! In as little as 3 minutes, 
Ai.thkx removes oil and dirt for trouble-free spot welding, anodiz- 
ing, chemical film application, metal bonding, and other finishing 

ALTREX CLEANS SAFELY! Won't attack aluminum or 

magnesium! Also suitable for steel, cast iron, brass, and other metals. 

ALTREX RINSES FREELY! In hot or cold water-even 

after drying on work! Exceptional detergency. Ideal for presoak 
cleaning in plating and other processing lines. Outstanding solution 
life! 

ALTREX STEAM-CLEANS, TOO! Nonsealing! Won t 

corrode aluminum or injure paint. 100% soluble. 

For more details on Ai.thkx — or information on Wyandotte’s other 
aircraft-cleaning products — call your Wyandotte representative 
today. Or mail coupon. Wyandotte Chemicals Corporation, Wyan- 
dotte, Michigan. Also Los Nietos, Calij. Offices in principal cities. 
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Wyandotte Chemicals Corporation, Dept. 3121, Wyandotte, Mich. 


AVIATION WEEK, August 3, 1959 





Amplifiers give you 
all these features . . . 


► Only Epsco 


50 cps 

HIGH POWER OUTPUT ... ±20 volts, 

up to 40 mo 


With the ever-increasing need for greater accuracy in dynamic 
instrumentation the demand for an expanding bandwidth in 
signal amplification becomes more and more urgent. Epsco 
Instrumentation Amplifiers not only meet the bandwidth 
challenge, but they also provide true differential input. 




Explorer VI Satellite Instruments Detailed 


Washington— Explorer VI, whose 
Juno II carrier malfunctioned immedi- 
ately after launch, was instrumented to 
perform seven different experiments. 

These included: 

• Earth heat balance: Six sensors in- 
stalled around the periphery of the 
satellite were designed to measure di- 
rect solar radiation and the fraction of 
this radiation which is diffuselv re- 
flected by the earth and its atmosphere 
as well as that portion absorbed by the 
earth and reradiated in the form of in- 
frared energy of relatively long ware- 
length. To accomplish this, two of the 
hemispheric-shaped sensors were painted 
black to enable them to absorb all solar 
energy impinging on the sensors. Two 
other hemispheric sensors were white 
to reflect solar energy- of short wave- 
length and to absorb only longer wave- 
length infrared energy, I lie remaining 
two sensors had special coating which 
allowed them to absorb only short wave- 
length radiation. The experiment, origi- 
nallv proposed by Dr. Harry W'cxler 
of the Weather Bureau, was conducted 
bv Dr. V. K. Suomi of the Universitv 
of V 

st Ion 


chamber designed to sort and count 
primary cosmic rays into three different 
ranges according to their atomic num- 
ber (i.e. light, medium, heavy particles) 
was intended to aid scientists in identi- 
fying source and nature of such radia- 
tion. Rate of impact of each of three 
categories was to be recorded at 1 5-scc. 
intervals on tape, making it possible to 
compare measurements at different alti- 
tudes, latitudes and times of the day as 
the satellite orbited. It was also hoped 
to obtain an indication of the average 
speed of the particles because slower 
speed particles arc deflected by the 
earth's magnetic field near the geomag- 
netic equator while penetrating to lower 
altitudes near the magnetic poles. Ex- 
periment was conceived by the late 
Dr. C. K. Groetzinger of the Martin 
Co. and carried out by two associates. 

• Van Allen radiation: Two Geiger 
counters were installed. One, unshielded 
and scaled by a factor of 2,048:1, was 
designed to measure intensity of radia- 
tion in the Van Allen belts surround- 
ing the earth. The other counter, 
shielded with a laver of lead one milli- 
meter thick, was scaled 128:1. The ex- 
periment was conducted by Dr. Van 


Allen of the State University of Iowa. 
• Solar cell exposure: Purpose of this 
to determine whether 


licavi 




mails 




protect silicon solar cells from pos- 
siole micromcteorite damage arc really 
necessarv. In addition to protected 
silicon cells carried by Explorer VI as 
a power source, the satellite also had an 
additional unprotected cell whose out- 
put voltage was to be telemetered back 
to determine effects of exposure. Ex- 
periment was conducted by Annv Bal- 
listic Missile Agency and the Signal 
Corps Research and Development Labo- 

• Micromcteoritcs: New type detector, 
developed by Naval Research Labora- 
tory, can detect impact of micromctcor- 
ites as small as 10 microns in diameter. 
Detector consists of three cadmium 
sulphide photoconductors. Two of the 
three cells are covered with thin opaque 
film. When micromcteorite strikes cell, 
it produces a tiny hole that passes sun- 
light. causes cell's resistance to drop, 
lliird cell, shielded from micromctcor- 
ites. is pierced by tiny pinhole to pro- 
vide calibration reference for sensing 
cells under changing orbital lighting 



Brunswick technology leads the way 
in three critical space-age components 



PRESSURE VESSELS AND MOTOR CASES, fabricated 
by Brunswick's exclusive Strickland ”B" Process, now have 
the highest strength-to-weight ratio ever obtained in 
filament-wound components. Brunswick is now producing 
these virtually leak-proof pressure vessels. Brunswick also 
fabricates motor cases capable of withstanding extremely 
high pressures and temperatures. 



HONEYCOMB ASSEMBLIES, now developed by Bruns- 
wick can support two million times their own weight. 
Brunswick research has created honeycomb assemblies of 
paper, fiber glass, aluminum and stainless steel as well as 
conventional forms. Using the most advanced adhesive sys- 
tems, these assemblies can be formed in compound curva- 
tures with extremely close tolerances. 



RADOMES AND NOSE CONES, created by Brunswick's 


outstanding research and development efforts and filament 
winding process, are being used on supersonic aircraft such 
as the advanced Convair F-106 and McDonnell F4H, as well 
as on missiles such as the Boeing Bomarc, Lockheed Q5 
and similar missiles. And, of course, Brunswick capabili- 
ties include complete electronic design and test facilities. 



RESEARCH, DEVELOPMENT AND TESTING-carried 
on by Brunswick teams have contributed heavily to space- 
age technology . . . most notably in solving problems of 
increasingly high operating temperatures (600°-4,000°F.) 
for critical components and new heights in strength-to- 
weight ratios. For full information on how this leadership 
can help you, write or call Brunswick today! 
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conditions. Temperature-sensitive re- 
sistor also is included to calibrate de- 
tector for changing ambient tempera- 
tures. Experiment was conducted by 
Herman E. LaGow of National Aero- 
nautics and Space Administration. 

• Lyinan-Alplia, soft X-rays: Cylindrical 
photosensitive ion chamber, fitted with 
window made of lithium fluoride and 
sensitive to radiation wavelengths of 
1.040 to 1,340 angstroms, was de- 
signed to measure Lyinan-Alplia line 
of atomic hydrogen at 1,216 angstroms. 
Sensitivity and response of ion chamber 
was designed both for normal levels 
and for increased intensity which ex- 
isted at time of launch because of high 
sunspot activity. The X-ray sensor 
chamber was of similar design, filled 
with argon gas and fitted with a beryl- 
lium window to make it sensitive to 
wavelengths of 3 to 13 angstroms. A 
photo cell also was included to deter- 
mine the aspect angle between the satel- 
lite and the sun for calibration refer- 

• Temperature measurements: In pre- 
vious satellite experiments, internal and 
shell temperatures have been measured 
indirectly by shifts in frequency caused 
by changes in value of circuit elements 
due to temperature change. Such data 
is not considered adequate to explain 
the temperature history of earlier satel- 
lites, NASA says. For this reason, spe- 
cific measurements were planned to 
determine temperature of a very iso- 
lated skin area, a solar cell cluster, the 
battery pack and one of the Van Allen 
Geiger tubes. Indirect temperature in- 
dications also were to be obtained from 
the heat balance and micrometeorite 

Explorer VI was equipped with two 
radio transmitters. One. operating at 
10S me. and transmitting over a modi- 


fied loop antenna, was to serve as a 
beacon for ground tracking stations as 
well as to telemeter back measurements 
made bv the micrometeorite experi- 

Micrometeorite experiment signals 
are used to phasc-modulatc the 10S me. 
transmitter. 

Primary telemetry transmitter oper- 
ates at 20 me. and uses a turnstile type 


antenna which radiates circularly polar- 
ized waves in the direction of the satel- 
lite's spin axis and linearly polarized 
waves perpendicular to this axis. The 
four quarter-wavelength elements are 
reeled up in the plane of the satellite 
"equator" during launch, and arc un- 
reeled by a small motor once satellite 

Four-frequency shift keyed subcar- 




Vehicle Would Use Ion Propulsion in Space 

Lockheed Missiles and Space Division lias proposed a space vehicle (left) to be propelled by a low-thrust ion rocket after vehicle and 
nuclear reactor are boosted into space by a chemical rocket. Spacecraft would be separated from reactor by a mile-long coaxial cable for 
radiation protection. Reactor is at 2.100C and “boils" electrons off thermionic cells (right) placed around outer shell of reactor, thereby 
directly producing electrical energy which is transmitted through cable to power ionic propulsion system. Total power yield of 31-ton 
unit would be 1,000 kw. 
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ricr oscillators, with center frequencies 
of 560, 750, 960 and 1.500 cps., arc 
used to convert signals from individual 
experiment sensors into a composite 
signal which is used to amplitude mod- 
ulate the 20 me. transmitter. 

The all-transistor transmitter has an 
output of 0.6 watt and consumes 2.6 
watts power. 

Electric power is supplied by six 
clusters of 481 silicon cells and nickel 
cadmium chargeable batteries. Cells 
are located around the surface of the 
satellite so that some are always exposed 
to sunlight, regardless of satellite atti- 
tude. 


Reflective Shielding 
Cuts Space Fuel Loss 

Wright-Patterson AFB, Ohio— Sim- 
ple multi-lavcr reflective shielding can 
keep annual evaporation to an accept- 
able 5% loss in large liquid hydrogen 
refueling satellites. 

Moreover, suitable containers for the 
storage of liquid hydrogen or other cryo- 
genic propellants in space can be devel- 
oped without the need for further licit 
transfer research, according to Wright 
Air Development Center task scientist 
Kenneth R. Cramer in his report. Or- 



THIS IS ENGINE E7592 


Airwork never scrambles engine 
parts on a mass production basis. 
When this engine was torn down 
for overhaul — the parts went on 
this cart. The cart kept all re-usable 
parts together as they went through 
Cleaning, Inspection and Rework. 
Now. new parts have been issued. 
The cart is ready to start through 
Assembly. 

These carts preserve your invest- 
ment. If a vital part has a potential 
10,000 hour life— and you have 


used it for 1,000 hours — that’s the 
one that goes back on your engine. 
Under the usual shop system, you 
could end up with a 9,000 hour 
part . . . and a big bill next time. 

Mating parts that have "worn in” 
are re-mated. And . . . you get indi- 
vidual treatment of the operating 
problem shown by the internal con- 
dition of your engine at overhaul. 

Only Airwork offers this indi- 
vidualized overhaul method . . . the 
best you can get anywhere. 



Millville, New Jersey 


BRANCHES IN: 
WASHINGTON 

NEWARK • MIAMI • ATLANTA 
CLEVELAND 



bital Storage of Cryogenic Fluids.” 
Cramer's conclusions arc based on a 
detailed radiative beat transfer analysis 
of a multiple layer, spbcric.il, liquid hy- 
drogen container assumed to be in an 
equatorial orbit 200 mi. above the 
earth. Other assumptions were that ra- 
diative heat transfer is the dominating 
factor at this altitude and that con- 
vective heat transfer is negligible. Also, 
only the radiative heat loads from the 
sun and earth were considered; not 
those from their radiating bodies. 

The spherical space tanker pictured 
by Cramer consists of a number of 
progressively smaller shells inside an 
outer shell, each separated from the 
next by an evacuated space, with the 
liquid hydrogen contained within the 
innermost shell. Equilibrium temper- 
ature of the outer shell is calculated to 
be — U0.7F, To get the lowest equili- 
brium temperature for the outer shell, 
the outer surface is covered with a white 
lead paint and the inner surface is 
coatccl with silver. 

Under these conditions, it is calcu- 
lated that hydrogen losses can be kept 
below the acceptable limit of 5% per 
rear bv using six reflective layers be- 
tween the inner and outer walls of a 
2?-ft. diameter container; three lavers 
in a 50-ft. container; and one layer in a 
100-ft. satellite. A satellite 200-ft. in 
diameter would lose only 4% of its 
stored liquid hvdrogcn without any re- 
flective layers between the outer and 
inner walls. 

On the other hand, Cramer points 
out an error of say 50% in the cal- 
culated equilibrium temperature would 
triple the estimated loss figure. In most 
cases, however, the use of additional 
reflective layers would bring the loss 
down to the acceptable 5% limit. 

At the same time, there arc some po- 
tential problem areas in the orbital stor- 
age of cryogenic propellants which 
Cramer feels may require research. 
Among these are the development of 
lightweight structures and protection 
against meteorite punctures. 

Amcel Propulsion Buys 
Oerlikon’s U. S. Plant 

Amcel Propulsion, Inc., has pur- 
chased Ocrlikon Corp.'s solid propel- 
lant plant in Asheville. N. C. 

The Swiss-owned plant, built in 
1955, was unable to obtain any propel- 
lant contracts in this country. 

At present Amcel. with the active 
support of Cclancse's Chemical Divi- 
sion, is working on the development 
of high energy' solid propellants, both 
composites and double base, under a 
Navy contract. The company also plans 
to carry out manufacture of propulsion 
units, motor loading and assembly. 
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Radar and telemetry equipment capable of spearing a speck in space 
records historic flights of X-15 across three-state test range 

Built by Electronic Engineering Company of California 


When the Air Force, National Aeronautics and Space Admin- 
istration and U. S.Navy authorized a 485-mile “inner" space- 
way, 50 miles wide, for testing North American's new X-15, 
they sought a company with enough space-age background to 
design and build everything from radar digital data systems 
to access roads. 

Awarded the prime contract was Electronic Engineering 
Company of California, a research and development firm 
with more than a decade of electronic missile range instru- 
mentation experience gained at Cape Canaveral and Point 
Mugu. 

Along the range between Wendover, Utah, and Edwards 
Air Force Base, California, EECo engineers established two 
radar and telemetry monitoring stations on mountain tops 
near Ely and Beatty, Nevada; a third, the master control sta- 
tion, was set up at the NASA High Speed Flight Station, 
Edwards Air Force Base. Each station incorporates a space 


positioning system, a precision data recording system and a 
constant-contact air-ground communications system. 

When the X-15 drops from the B-52 mother ship and 
soars into space, this electronic complex goes into action, 
providing flight test engineers with a continuous stream of 
vital information. A flight surgeon, for example, will watch 
a radiocardiograph of the pilot's heart action, as well as a 
dynamic graph of his body temperatures; three engineers 
will give the pilot an assist by watching and reporting certain 
critical pressures and temperatures; every event in space will 
be faithfully recorded. 

From the data telemetered to the ground and recorded 
within the X-15 will come the knowledge required for man's 
next step into space. 

A detailed report on HIGH RANGE is contained in EECo's 
latest R&D Review. For your copy, write the Technical Lit- 
erature Department. 






Electronic Engineering Company of California 
1601 East Chestnut Avenue, Santa Ana. California 


GROWING WITH THE EVER-INCREASING 



COMPLEXITY OF TODAY'S AIR AND SPACE 
VEHICLES ARE THE PROBLEMS RELATING TO 
THE FLOW, VOLUME. PRESSURE AND CON- 
TROL OF FUEL. 

SCHULZ TOOL AND MANUFACTURING CO 
WITH MANY YEARS OF EXPERIENCE DEVOTEE 
EXCLUSIVELY TO THESE PROBLEMS ARE 
KEEPING UP WITH . . . AND AHEAD OF THESE 
DEMANDS THROUGH CONSTANT DESIGN RE- 
SEARCH AND MANUFACTURING KNOW-HOW. 

IF YOU HAVE A FUEL CONTROL PROBLEM 
SCHULZ OFFERS YOU A BROAD BACKGROUND 
OF SPECIALIZED ENGINEERING AND APPLI- 
CATION SKILLS. DATA RELATING TO YOUR 
PROBLEM MAY ALREADY BE ON HAND OR BE 
SPECIFICALLY ENGINEERED. 

OUR PEOPLE ARE READY TO ASSIST YOU 
WHENEVER YOU HAVE A PROJECT TO DIS- 
CUSS. A LETTER, WIRE OR PHONE CALL WILL 
BRING THEM TO YOU WITH THIS KNOWLEDGE. 


425 SO. PINE ST., SAN GABRIEL, CALIF. • EASTERN REPRESENTATIVES-EAST COAST ENGINEERING SALES AND SERVICE... 1405 NORTHERN BLVD., ROSLYN, NEW YORK 



TARGET 


The crew of the B-52G starts up the jet engine of ^^P^the sharp-nosed GAM-77 Hound 
Dog missile hung under its wing . . . gives its inertial autonavigator the location of the target. 

On a “for-real” mission, the Hound Dog would leap toward its target at supersonic speed 
— very likely a ground-defense center hundreds of miles away. Its guidance system can’t be 
jammed . . . can’t be decoyed. 

Purpose of the GAM-77 air-to-ground jet-powered guided missile is to increase the striking 
power of Boeing’s B-52. Sling a pair of Hound Dogs under the wings of the new B-52G— and 
you have what amounts to a brand-new weapon system. 

The GAM-77 program was started in August, 1957. The missile has been put into accelerated 
development. It already is in its early flight test phase . . . will be deployed by 1960. 

Weapon system contractor : the Missile Division of North American Aviation. 


MISSILE DIVISION ' 


AMERICAN AVIATION. INC., DOWNEY. CALIFORNIA 



New Fast-Cure Solid Propellant 
Developed by Atlantic Research 


Washington— Plastic-base solid pro- 
pellant with flexible working qualities 
and with the capability of being cured 
almost instantly has been developed by 
Atlantic Research Corp. 

Atlantic Research's Arcitc propellant 
process uses a plastisol method which 
cuts processing time, allows a variety 
of chemical formulations in the propel- 
lant and produces a mix that can be 
cured simply by raising it to curing 
temperature for a period of a few min- 

Likc other solid rocket firms, At- 
lantic Research has done considerable 
research in the use of aluminum with 
solid rocket grains, and the Arcitc pro- 
pellant is aluminized. ARC studies 
indicate that aluminized solid grains 
produce boost velocity increases rang- 
ing from 10 to 30% over propellants 
without aluminum. These increases 
translate into range or altitude increases 
Of 20 to 60%. 

The Arcitc process involves a fairly 
standard industrial plastisol process in 
which a slurry is prepared containing 
microscopic spheres of plastic suspended 
in a plasticizer oil. An oxidizer is added 
to the slurry, along with powdered 
aluminum and any other specified addi- 
tives. For studies of physical properties 


of the propellant mix, Atlantic Research 
has found that potassium chloride can 
be used as an inert element to replace 
the oxidizer for safety reasons. 

A major advantage cited by Atlantic 
Research for its raw propellant mix is 
that it has a long pot life. It will stay 
in a workable liquid state for periods 
of >0 days or more, permitting batch 
testing of the mix before it goes into 
the next processing step. 

Raw propellant mix is converted to 
a solid grain by heating. It is poured 
into its mold and heated with a steam 
jacket to sSOF. When the propellant 
reaches this temperature, the plasticizer 
oil fuses with the plastic spheres almost 
instantly into a solid plastic mass, and 
the grain is cured. It is then cooled, 
trimmed and loaded into its case. 

Right now, Atlantic Rcsarch is mak- 
ing its plastisol grains with standard 
casting methods, but the company also 
is developing an extrusion process that 
would provide a fast, continuous pro- 
duction system. Extrusion system is 
now being run on a pilot basis. With 
the extruder, the mixing action of the 
screw heats the propellant to a degree, 
and more heat is added through a jacket 
around the extruder so that the mix will 
reach the proper temperature to cure at 



III. Can it per farm multiple 

Yes, and in a single housing! Because 
Gerotor elements revolve around a 
common shaft, several sets of ele- 
ments in various sizes and capacities 
can be stacked within a single hous- 
ing to perform lubricating, scav- 
enging, cooling, boosting or other 

Technical assistance is available and 

W. H. NICHOLS CO. 

Woerd Ave., Waltham 54, Mass. 
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How castings of 4330 nickel-alloyed steel help boost 
a missile up, push assembly cost down 


20-Ni-Cr-Mo steel castings replace 73 detail parts, 
eliminate 300 hardware items in new launching cart 


Regulus I, made by Chance Vought, 
is normally boosted skyward from a 
rail launcher. The Navy, however, 
wanted a more economical launching 
technique that would utilize a car- 
rier’s powerful catapults . . . that 
would also simplify handling of the 
missile aboard ship. 

The answer was the expendable 
catapult cart you see above. 


The carts, also made by Chance 
Vought, are assembled with 20 cast 
4330 steel cluster joints welded to 
tubing of the same material. These 
castings replaced 73 detail parts re- 
quired in the plate-type fittings of 
the experimental units used to prove 
the idea. They also eliminated 300 
hardware items, such as nuts and 
bolts. Assembly is easier, and far 
more economical. 


Why Ni-Cr-Mo steel for the castings ? 
The 4330 composition of 1.8% Ni 
.65% Cr. .25% Mo heat treated to 

125,000 and 150,000 psi gives these 
castings the combination of high 
strength and great toughness needed 
to stand up to the tremendous shock 
of take off. 

What about your product ? Can it 
use the economy, high strength, and 
shock resistance offered by Ni-Cr- 
Mo steel castings? You can get com- 
plete information by writing: 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street New York 5, N. Y. 


INCO NICKEL- 

NICKEL MAKES ALLOYS PERFORM BETTER LONGER 


70 


the time it passes through the extruder. 

Basic Arcite formula uses a polyvinyl 
chloride resin as its plastic and am- 
monium perchlorate tor an oxidizer, 
but a variety of ingredients can be used. 
A plastisof propellant using an am- 
monium nitrate oxidizer and a double- 
base binder has produced a theoretical 
dune temperature of 2.000F. while 
Atlantic Research finds that a polyvinyl 
chloride-ammonium perchlorate com- 
bination with such high energy addi- 
tives as aluminum yields a theoretical 
flame temperature of about 5.600F. 

ARC has developed formulations 
within the Arcite family with burning 
rates (at standard reference pressure of 

1.000 psi.) from approximately 0.1 in. 
per sec. to nearly 1.0 in. per sec. by 
changing the burning rate additive. 
Formulations have been fired suceess- 
fu'lv in rocket motors at conditions 
r'o'rin" from — 80F to 250F by modi- 
fying plastic binder elements. 

Since Atlantic Research has been 
working generally in the field of small 
and medium-size solid propellant rock- 
ets, its plastic-base propellant work is 
in that area. No size limits arc foreseen 
for the plastisol approach, however, that 
don't apply to the more widely used 
rubber-base propcllan ts. 

Atlantic Research discussed the plas- 
tisol propellant technique at the open- 
ing of its new headquarters and labora- 
tory building near here in Fairfax 
County, Va. ARC has a number of 
small control rockets and retroroekets 
in production, along with the ARCAS 
meteorological sounding rocket (AW 
Nov. 3, p. 49). 

ARCAS, smallest of a family of three 
ARC sounding rockets, has flown to 

249.000 ft. from White Sands Missile 
Range and is designed to carry 12 lb. 
to 200,000 ft. from sea level. Produc- 
tion is scheduled to 100 per month by 
the end of the year. ARCAS is designed 
as a low cost, high volume sounding 
rocket in the $300-500 price category, 
although present cost is higher. 

Along with ARCAS. Atlantic Re- 
search has developed Arcon, which is 
designed to carry a 40 lb. payload to 
70 mi. and Iris’, designed to carry a 
100 lb. payload to a 200 mi. altitude. 

Army Cancels Frangible 
Nike Hercules Booster 

Army has canceled the development 
contract for a single-barrel frangible 
Nike Hercules booster. Thiokol Chemi- 
cal Corp. was developing a single 
booster with a plastic case which, as a 
ground safety measure, would be ex- 
ploded into very small pieces after it 
burned out and separated from the 
missile. Frangible booster would have 
replaced the four clustered, metal Nike 
Ajax booster now used as a Nike 
Hercules first stage. 


POLARIS 

X-15 

ATLAS BOMARC 

HOUND DOG B-58 STAR 

B-70 REGULUS AMB B-52G 



Systems on Leading Projects Depend on 

NORDEN CONVERTERS 


Why are Norden encoders specified for systems On these 
vital projects? The reasons, of course, are their high accuracy 
and reliability. 

Typical performance is shown by the Self-Selecting 
V-Brush Shaft Position Encoder, one of many Norden 
converter types. It offers automatic error-monitoring, coupled 
with the completely unambiguous parallel output produced 
through Norden's unique code disc without extensive 
external brush selection logic. The result is highest 
accuracy and reliability. Accuracy in the model shown is 
1 part in 524,288. 

Other features are small size (standard BuOrd size 18 
synchro mount), longer life (4,000,000 revolutions at 200 
RPM), and wide versatility, all backed by Norden’s 
engineering excellence and modern production facilities. 

Call TRinity 4-6721, or write for complete technical data or 
engineering consultation on applications. 



NORDEN * 


Division of United Aircraft Corporation 


Milford 


? 


Department, Wiley Street, Milford, Connecticut 
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‘Sikorsky S-62 
-a new look in 
helicopters 


OPERATION: From land, water, shipboard, snow, ice, mud— almost 
anywhere. 

RELIABILITY: Million-hour, time-proved components. 

ADVANCED DESIGN: Increased payload, higher speed, more cabin 
space— all for less weight. 

POWER: General Electric T-58 gas turbine, tailor-made for 'copters. 

THE NEW LOOK: A sleek boat hull— and smoother, quieter, more 
comfortable operation — making new 'copter converts 
everywhere. 

SIKORSKY AIRCRAFT, Stratford, Connecticut. 

A division of United Aircraft Corporation. 



Chance Vought Plans 
New Diversification 

Dallas— Chance Vought Aircraft, in 
another step in its diversification pro- 
gram, is reorganizing its operations into 

The new divisional organization is 
the latest move Vought has made in a 
drive toward more diversified operations 
with a broader market base (AW April 
6, p. 121). The program has been 
pushed with greater urgenev in the past 
six months, following cancellation of the 
Navy Regulus II and F8U-3 projects last 
December. 

Four of the new divisions— Astronau- 
tics, Electronics. Range Systems and 
Research— are good indicators of the 
new directions in which Vought is 
moving away from its old position as 
primarily a producer of Navy carrier 
fighters. Vice President Raymond C. 
Blaylock, who was general manager of 
operations here, will now be responsible 
for the new Astronautics Division and 
for the Range Systems Division. 

Blaylock also will be responsible for 
forming the Electronics Division and 
the Research Division, both of which 
will be implemented soon. Chance 
Vought President Fred Dctwciler says 
the new divisions will be supported by 
strong basic and applied research pro- 
grams strengthened by development of 
a Chance Vought Research Center 
which ' will constitute an entirely sepa- 
rate research function aimed at generat- 
ing new knowledge by scientists work- 
ing on ideas in a creative atmosphere." 

Aeronautics Division, headed bv Vice 
President W. Paul Thayer, will concen- 
trate on piloted aircraft, atmospheric 
missiles, anti-submarine warfare devices, 
tactical weapons and subcontracting 
work. This division will be handling 
the F8U production program, which is 
the bulk of Vought’s business at the 

In the astronautics field, the com- 
pany has the airframe contract for Na- 
tional Aeronautics and Space Adminis- 
tration's Project Scout. Dctwciler said 
space technology is an area where the 
company has "made a strong beginning 
and in which we seek a position of lcad- 

Under the reorganization, which be- 
comes effective Aug. 1, J. R. Clark will 
be general manager of the Astronautics 
Division; S. O. Pern’ will manage the 
Range Systems Division. H. B. Gib- 
bons will be associate director of the 
Research Division; a director will be 
named later. 

D. G. Gilmore has been named as- 
sistant general manager, and Forbes 
Mann will head the company's cus- 
tomer relations and foreign sales de- 
partment, with headquarters in Wash- 
ington, D. C. 



FOR BETTER CHEMICAL MILLING 

research! 
x experience 
\ = results 

Chemical., .milling has Mke. 

CMI's ncVv’i !mce&~0iie*vice now 
enables you to have chemical milling's 
flexibility with quality unsurpassed 
by any other process. The industry's 
finest engineers await your call ... for 
research, consultation, or production. 

To receive the finest quality parts 
through improved production tech- 
niques— or to establish your own 
in-plant facilities-CMI's standards 
ensure your complete satisfaction. 

The greater flexibility inherent in 
chemical milling means a greater 

missiles market. And now you can take 
advantage of the first full range of ser- 
vices ofiered in chemical milling. A new 
brochure. "Better Chemical Milling 
Through Research" is available, with- 
out cost or obligation, to show you how 
you can profit from this new concept 
in service. Write for it today. 



research, consultation, 
production ... 

CHEMICAL MILLING INTERNATIONAL CORPORATION 

1330 EAST FRANKLIN AVENUE 
EL SEGUNDO, CALIFORNIA 
EAstgate 2-5406 
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The Arizona Balloon Buster 

flaming to earth, and Lt. Frank Luke, 
Jr.of the 27th Aero Squadron had scored 
another air victory. If the hunting was 
good, Luke could claim two balloons an 
evening, in spite of the fact that each 
sausage was protected by 20 to 50 ma- 
chine guns, fighter planes, and hundreds 
of rifles fired by its ground crew. 

Luke’s strategy was to strike at dusk, 
when German defenses were down. His 
record of 15 enemy balloons and 3 
planes in 17 days won Luke the Medal 
of Honor, "For conspicuous gallantry 
and intrepidity above and beyond the 
call of duty." No one ever equalled his 
records of 3 planes and 2 balloons in 10 
minutes or 14 victories in 8 days. 

Luke shot down his first balloon on 
September 12, 1918, shortly after he 
had been assigned to Squadron 27. His 
only close friend was Lt. Joseph Wehner. 
Because he affected a boastful manner, 


Luke was never popular with his fellow 
airmen. He was an undisciplined cow- 
boy from Phoenix who liked to spend his 
Saturday nights shooting craps — but 
Sundays found him depositing his win- 
nings on the collection plate in church. 

Luke and Wehner formed a balloon- 
busting team. They flew French-built 
SPAD XIII's which were powered by 
220-hp. Hispano-Suiza engines to a top 
speed of 120 mph. The SPAD was struc- 
turally the strongest of all Allied fighter 
planes, and Luke tested its strength 
early every evening until the end of 
September. 

About dusk on September 16, Luke 
pointed out two observation balloons 
and timed their destruction to the min- 
•. They were about four miles apart 
d two miles behind the German lines. 
Less than a half hour after taking off. 
Luke was back at his base . . . un- 
scratched . . . mission accomplished. 

On September 18, just six days after 


his first victory, Luke and Joe Wehner 
went hunting at dusk. Wehner never 
returned; he gave his life to protect his 
buddy. In the davs that followed, Luke 
preferred to fly alone and often showed 
an open disregard for the orders of his 

In less than six weeks of active living 
at the front, Frank Luke accounted for 
18 kills. He disappeared on Sunday, 
September 29, with no immediate clue 
to his death. It is almost a certainty that 
Luke was the unknown aviator who was 
killed near the village of Murvaux that 
same Sunday. According to French eye- 
witnesses, the airman shot down three 
balloons and two planes, then used hand 
bombs to kill 11 German soldiers. Ap- 
parently injured, the pilot then landed, 
stepped from his plane and refused to 
surrender. He died firing his automatic. 

On November 9, just two days before 
the Armistice, Luke’s promotion to First 


roii. The intrepid Arizonan had been 
missing for 41 days. 

Heritage of the Air 
One of the most inspiring chapters in 
the history of flight is the story of the 
men and flying machines of World War 
I. It is the highly personalized story of 
brave men — and the wood, wire, and 
linen that converted manpower to air- 
power. Because it shares the many fine 
traditions of aviation. Leach Corpora- 
tion is proud to present this Heritage of 
the Air Series. 

Leach Corp. is indebted to Major Kim- 
brough S, Brown. USAF. for contrib- 
uting to the technical validity of this 
advertisement. Major Brown, a leading 
historical authority, has consented to 
serve as Technical Director for the Her- 
itage of the Air Collection. 



WHOSE JOB IS RELIABILITY? 

It’s a loaded question, and we have no stock answer. 
But one thing is sure; reliability is not solely the 
responsibility of the men in quality control. Reliabil- 
ity is a corporate philosophy in working clothes. 

At Leach, it begins at the top ( or at the bottom ) and 
pervades our organization. In one form, it comes 
from the engineering department. It is found in the 
multitude of policing activities performed by our 
quality' control specialists. And it comes off the as- 
semblyline as an integral partofour finished product. 

In the production of reliable, contaminant-free com- 
ponents, for example, even the Leach custodian bears 
a big share of responsibility. His job is to help main- 
tain a controlled dust-free atmosphere. He knows 
why his job is important. 

Reliability’, like capability, is a tradition at Leach. 
Here, reliability is everybody’s job. As the pace of 
technological progress quickens around the world, 
everybody knows why that job is so important. 


For electronic subsystems and electro-mechanical 

components to meet the requirements of the space age 


ELECTRONIC SUB SYSTEMS — Instrumentation Sub-Systems 
• Inverters and Converters • Ground Support Equipment • 
Power Conversion Equipment • Control and Distribution 
Equipment • Automatic Production, Inspection and Test 
Equipment 


ELECTRO-MECHANICAL COMPONENTS-Relays • Contactors 
• Static Switching Devices • Logic Devices • Malfunction 
Sensors • Malfunction Controls • Timers • Programmers • 
Tape Recorders • Accessory Electronics • Recording 
Accelerometers 


THE HISTORY OF FLIGHT is a fascinating documentary of man’s quest for airborne 
reliability. For more than a quarter of a century, Leach Corporation has made significant 
contributions to the search for ultimate reliability by constantly refining one basic corporate 
philosophy: determined concentration on optimum product dependability. 


From the first Leach send- and- receive relay designed for the famous and reliable DC-3 to 
packaged instrumentation sub-systems designed for the Polaris, Leach has served the industry 
of flight ... with electro -mechanical components of unsurpassed reliability ... with precise 
power conversion and instrumentation sub-systems... and with unique technical capabilities. 


DISTRICT OFFICES . 



This best explains why Leach components and sub -systems 
can be found in the vast majority of today’s 
operational aircraft and in most major missile 
projects. In large measure, this is why Leach is 
uniquely equipped to meet the varied 
challenges imposed by the new and 
constantly evolving concepts of today's 
weapons and communications systems. 


LEACH CORPORATION 



AN/ASQ-42 bombing mid navigation svstcm components ace mounted in Convair's B-58 Hustler supersonic bomber as shown in tile sketch 
above. Numbers identify the components: (I) navigation console: (2) auxiliary reference unit; (3) astro tracker; (4) astro tracker amplifier; 
(5) primary navigation stabilization unit: (6) stabilization computer amplifier; (7) stabilization amplifier: (8) stabilization computer; (9) 
search radar RTM unit; (10) search radar antenna; (11) search radar photo recorder; (12) radontc; (13) doppler radar transmitter antenna; 
(14) doppler radar electronics package; (15) doppler radar receiver antenna; (16) pilot's data indicator; (17) radio altimeter ECA unit; 
(18) radio altimeter RTAR unit; (19) remote compass transmitter. Weight of full system, including radouies, is slightly less than 2,000 lb. 


First Details of B-58 Bomb-Nav System 


By James A. Fusca 

Great Neck, N. Y.— First details of 
the AN/ASQ-42 bombing and naviga- 
tion system developed for use with the 
Convair B-58 Hustler weapon system 
have been disclosed by the manufac- 
turer, Sperry Gyroscope Co. 

The system combines active radar 
navigation techniques, employed dur- 
ing the approach phase of a mission, 
with passive inertial and star tracking 
techniques that enable the B-5S to 
avoid detection by reconnaissance re- 
ceivers once it is over enemy territory. 
Cost $110 Million 

The AN/ASQ-42 system has been 
in production at Sperry for over a year. 
To meet the requirements of accuracy 
and flexibility for the system, Sperry’s 
development program required more 
than 1,000 man-years of engineering 
effort and more than $110 million. 

Basically, the system consists of an 
analog computer that receives data 
from doppler, stellar, and inertial sen- 
sors and continuously computes air- 
craft position and heading, corrected 
periodically by means of search radar 
fixes. The primary inputs to the navi- 
gation computer are from the inertial 


system which provides short period 
velocity information, the doppler radar 
for long period velocity information, 
the astro tracker for precise heading, 
the search radar for position fixing, 
and the radio altimeter for precise 
altitude information. 

The operational features provided by 
the AN ASQ-42 system arc: 

• Precise present position. 

• Continuous ground speed supplied by 
the doppler-inertial systems. 

• Semi-automatic correction of present 
position. 

• Semi-automatic calibration of altitude 
and air speed. 

• Automatic astro tracking for accurate 
heading. 

• Automatic great circle steering to any 
desired destination. 

• Transverse coordinate system for ac- 
curate polar navigation. 

• Automatic radar crosshair laying. 

• Advance storage of fixpoints and off- 

• Automatic radar photography. 

• Map comparator to aid in fixpoint, 
aimpoint, and target identification. 

• Automatic ballistic computation. 

• Inflight malfunction detection and 
correction. 

The AN/ASQ-42 bombing and navi- 


gation system is made up of six per- 
manently mounted functional subsys- 
tems. and one interchangeable sub- 
system which is changed in accordance 
with the pod being carried. The in- 
terchangeable subsystem described here 
is used in conjunction with the free- 
falling bomb pod, but pods can be 
carried for such special missions as re- 
connaissance and countermeasures. 
Seven Subsystems 
These seven subsystems are: 

• Vertical subsystem. The vertical 
subsystem provides the spatial refer- 
ence for measuring pitch, roll, and 
heading and. in addition, computes 
ground speed, true air speed, and wind. 
The spatial reference is provided by 
an inertial system which maintains a 
platform tangent to the earth’s sur- 
face. The position of this plat- 
form relative to the aircraft fur- 
nishes the measure of pitch, roll, and 
heading. This inertial system also pro- 
vides a measure of velocity. Long term 
errors inherent in inertiallv derived 
data arc reduced by mixing the data 
with ground velocity information sup- 
plied by the doppler radar. The re- 
sulting measure of ground velocity pre- 
serves both the short term accuracy of 
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ELEMENTS making up the vertical subsystem are shown above and 
at left. Note that the vertical subsystem includes provisions for 
mixing inputs from both doppler and inertial sensors. 
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AUXILIARY control panel is mounted in 
the B-58 second station compartment. It 
contains controls for the indicator subsystem. 



the inertial system and the long term 
accuracy of the doppler radar. True 
airspeed is computed by measuring the 
heading and cross-heading components 
of ground velocity of the aircraft in a 
double-drift computation. Wind data 
is generated bv subtracting the airspeed 
vector from the ground speed vector. 

• Navigation subsystem. The naviga- 
tion subsystem continuously computes 
the latitude and longitude of the air- 
craft in both true and transverse coordi- 
nates. It also generates data for other 
subsystems. Aircraft position is com- 
puted from the velocity information ob- 
tained by the vertical subsystem and 
heading information obtained by the 
heading subsystem. Velocity vector data 
is resolved into north and east com- 
ponents in true coordinates and in 
transverse coordinates. These compon- 
ents of velocity are integrated with re- 
spect to time to determine the latitude 
and longitude of the aircraft in both co- 
ordinate systems. Position information 


computed in one coordinate system 
can also be calibrated by the positional 
information computed in the other co- 
ordinate system. This permits the navi- 
gator to make a smooth transition when 
switching from one system to the other. 
• Heading subsystem. The heading sub- 
system determines the true heading of 
the aircraft, establishes angular relation- 
ships between the various coordinate 
systems used in the primary navigation 
system, and converts various signals 
from one set of coordinates to the other. 
It also continuously computes a course 
to the destination or target and de- 
rives steering and range signals for this 
course. True heading of the aircraft 
in true and transverse coordinates is 
computed from the relative heading 
furnished by the vertical subsystem. 
Known rates of change with respect to 
the earth's rotation and aircraft's longi- 
tude rate arc computed to furnish a 
heading reference that is fixed with 
respect to north. Heading information 


computed in this manner is continu- 
ously corrected by means of an astro 
tracker which determines the relative 
bearing and latitude of tracked stars 
at night and the sun during the day. 
The error between the computed rela- 
tive bearing of the star and its measured 
relative bearing is used to correct the 
heading information in the system. 
The heading subsystem also computes 
a great circle course to any destination 
by deriving steering error signals be- 
tween the desired and actual course of 
the aircraft. 

• Indicator subsystem. Hie indicator 
subsystem contains the controls and in- 
dicators utilized in the primary navi- 
gation system. It also contains com- 
puting elements which generate the 
bomb release signal and perform com- 
pulations for other subsystems. Ground 
speed and ground trade of the aircraft 
are computed from the components of 
ground speed resolved by the heading 
subsystem. Distance to destination 



Another Subsystem from Gl ANNIN I. . . 


True Airspeed Computer for Martin Seamaster 


A compact, highly accurate True Airspeed Computer to operate under extreme environmental 
conditions was required as a navigation aid for the U. S. Navy's Martin P6M Seamaster. 
Giannini met and exceeded the requirements by designing a simple electromechanical computer 
that employs two Giannini transducers, one temperature probe and a single servo computer to 
produce a shaft output proportional to true airspeed . . . the result of years of experience in the 
development of air data instrumentation. 

The system occupies only 300 cubic inches . . . three-eighths the space allotted by the cus- 
tomer . . . and, is twice as accurate as conventional mechanical computers while performing in 
any position without shock mounts or vibration isolators. Additional information on the True 
Airspeed Computer is available on request. 
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918 East Green Street, Pasadena, California 

Engineering opportunities now exist at Giannini for work on similar avionic 
systems. Introduce yourself by writing to the Director of Technical Personnel. 



along a great circle course is also com- 
puted by this subsystem. Altitude above 
sea level is generated by correcting 
barometric altitude with altitude data 
obtained from the radio altimeter. The 
relative bearing and altitude of a star 
to be tracked by the astro tracker arc 
computed from information supplied 
by the sighting and heading subsys- 

• Sighting subsystem. The sighting sub- 
system corrects the computed position 
of the aircraft, provides a means for 

data for other subsystems. The com- 
puted position of the aircraft is cor- 


rected by using the known position 
of a point on the earth's surface within 
radar range to compute the slant range 
and bearing to the point. The navi- 
gator corrects the computed position 
by moving a control to bring crosshairs 
into coincidence with the aim point on 
the search radar display. The position 
of an unknown point on the earth 
can be established in the same manner. 
Automatic radar mapping is accom- 
plished with an auxiliary' radar scope 
and a photo recorder. An automatic 
ranging circuit enables the radar to 
track successive points along the air- 
craft’s ground track, and the spacing 
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jrity system. 

devised to handle classified film, 
is the model for the industry. 

CFI CAPABILITIES also include 
the knowledgeable handling of 
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with the utmost care . . . 
for sales and test data films, 
training films, and visual aids, 

16 or 35mm. 

CFI's EXPERIENCE with many 
major aircraft and missile 
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organizations enable us to 
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uncompromising quality and 

CFI FACILITIES are the finest... 
complete and modern. Improved 
■processing techniques are 
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CFI, advancing the state of 
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NEW AMPLIFIER CUTS NOISE 
TO BOOST RADAR RANGE 40% 

This new solid-state parametric amplifier made possible the 
reception of Pioneer IV signals through more than 407,000 miles of 
space. Because the easily tuned amplifier cut receiver noise to a mere 
whisper, General F.lcctric’s tracking station accomplished the feat 
using a standard 18-foot dish antenna. This was four days after 
blast-off, with the satellite transmitting a signal of less than two 
tenths of a watt. 

Since that time, G-E parametric amplifiers have been applied to 
existing radars and have reduced input noise by 6 db — equivalent to a 
400% transmitter power increase or a 40% addition to effective range. 
Achievements such as this continue to prove General Electric’s out- 
standing technical competence in defense electronics. an 

7bogress Is Our Most Important Product 

GENERAL® ELECTRIC 


of these points is adjustable so that 
successive pictures taken by the photo 
recorder can be overlapped to form a 
continuous strip map. 

• Malfunction subsystem. The mal- 
function subsystem provides a means 
for detecting a malfunction in the 
primary navigation system, and enables 
the navigator to switch to alternate 
methods so that the aircraft ran com- 
plete its mission. Malfunctions within 
the system are detected by comparing 
the readings of the various indicators 
with their normal indications, and by 
monitoring selected system outputs. A 
malfunction tester and a pair of indi- 
cator lights indicate whether a particu- 
lar circuit is "good" or "bad." 
Correcting Malfunctions 

Malfunctions arc remedied by a 
switching arrangement that enables the 
navigator to bypass the malfunctioning 
unit or element by using an alternate 
mode of operation. Two of the major 
alternate elements are a flux valve, 
which is used as a heading reference 
in the event of a malfunction in the 
astro tracker, and an auxiliary refer- 
ence unit, which is a standby stabiliza- 
tion unit that can provide aircraft atti- 
tude and dopplcr-incrtial velocity in the 
event of a malfunction in or during 
erection of the primary stabilization 

• Bombing subsystem. The bombing 
subsystem, which is interchangeable in 
conjunction with the interchangeable 
pods for the B-58. computes trail and 
time of fall, burst point information. 



a 9 

Transistor Insulators 

Insulators for power transistors which elec- 
trically isolate transistor case yet provide 
good thcnnal conductivity to permit transfer 
of internal heat to metal chassis, are manu- 

Monadnock Mills, subsidiary of United-Carr 
Fastener Corp., San Leandro, Calif. The 
aluminum wafers arc hard anodized by the 
Hardas process, developed by Anachrome 
Corp., South Gate, Calif., to give them 
insulating qualities. 



INDISPENSABLE 

for jet engine 
vibration monitoring 

CEC'S VIBRATION PICKUPS 

On jet airliners in flight ... or in engine test cells ... the 
slightest hint of unbalance in a jet engine is detected 
immediately by CEC Vibration Pickups. 

Three types are offered : the omnidirectional- mounted 
4-123, the horizontal 4-121, and the vertical 4-122. All 
feature constant damping over the operating tempera- 
ture range of -6S°F. to 4-500°F. These hermetically 
sealed pickups function perfectly in oily, corrosive, and 
humid atmospheres. Each weighs only 4.25 ounces. 
For complete information, call your nearest CEC sales 
and service office, or write for Bulletin 1596-XU. 


Transducer Division 
CONSOLIDATED ELECTRODYNAMICS/360 sierra madre villa, pasadena. California 

FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY. WRITE DIRECTOR OF PERSONNEL. 
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Stratopower 

can’t afford 



to stay in step- 
We have 

stay ahead.., 

years ahead 
in hydraulic 

development 


STRATOPOWER keeps years ahead in hydraulic develop- 
ment by advanced theorizing, advanced research and testing 
. . . and with the most advanced precision production facilities 
in the world. Here, for example, is a STRATOPOWER 
Hydraulic Package being built for a new missile project . . . 
calling for “years ahead” hydraulic technology. 

STRATOPOWER Hydraulic Packages and Systems are 
perfect examples of being “made for each other.” They con- 
tain everything you need, including specified performance. 
Reservoirs, accumulators, valves, pumps, motors and even 
plumbing, are all mated into a smoothly functioning unit. 

The heart of these Packages and Systems is the constant 
or variable displacement STRATOPOWER Hydraulic Pump. 


Models are available to operate dependably up to 450” F., 
and at exceptionally high speeds. 

The advanced designs of STRATOPOWER Hydraulic 
Pumps are made practical by precision manufacturing that 
makes watchmakers’ standards seem clumsy by comparison. 
50 millionths of an inch are tolerances found in production 
models. Specify STRATOPOWER Pumps, Motors, Packages 
or Systems, and you, yourself, take a giant step ahead of 
the competition. 

WRITE TODAY: See how your hydroulic power application is 
best fulfilled by STRATOPOWER Hydroulic Pumps. Packages 
and Systems . . . it's a step in the right direction! 


WATERTOWN 

THE NEW YORK AIR BRAKE COMPANY / 7~N 

STARBUCK AVENUE • WATERTOWN • N. 1. \!J/ 
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and vertical velocity of the pod. In 
addition, corrections for wind velocity, 
Coriolis, and other differential effects 
are computed automatically. 

A ballistic computer receives data 
from the navigation system to determine 
trail and time of fall as functions of 
true airspeed and altitude above sea 
level. Secondary functions of the ana- 
log computer arc to correct for effects 
of burst altitude above sea level, differ- 
ential ballistic winds, non-standard air 
density, initial vertical velocity at re- 
lease, cross-track Coriolis acceleration, 
and gravitational variations. 


General Electric 
Tests Tunnel Diode 

Experimental samples of "tunnel 
diode” semiconductors will be offered 
on a limited basis within the next few 
months bv General Electric Co.’s Semi- 
conductor Products Department. 

General Electric's Research Labora- 
tory has been conducting an intensive 
program to study and develop tunnel 
diode semiconductors. The tunnel di- 
ode takes its name from the physical 
phenomenon that is responsible for its 
operation— quantum-mechanical tun- 
neling.” 

Electrical charges move through tun- 
nel diodes at the speed of light, which 
makes it possible to use them at ex- 
tremely high frequencies. Oscillation 
frequencies higher than 2.000 me. have 
been obtained, and frequencies of more 
than 10.000 me. are expected in the 


Expansions, Changes 
In Avionics Industry 

Raytheon will establish a wholly in- 
tegrated electronic warfare center in 
Santa Barbara. Calif., centralizing all 
of the company's activities in electronic 
coun tcrmcasu res. conn ter-coun termeas- 
urcs and infrared. Approximately 60 
engineers and key support personnel 
will be transferred to Santa Barbara 
Division from company’s Massachusetts 
facilities, according to Gordon S. Hum- 
phrey. vice president, who heads the 

Other recently announced changes, 
expansion and mergers in the avionics 
field include: 

• Missile Systems Corp., North Holly- 
wood, Calif., is the name of a new com- 
pany which will design and produce 
components and electrical svstems for 
missile/ aircraft industry. F. W. Bailey, 
who heads the new company, says it 
will serve primarily as a vehicle for 
acquisition of companies now active in 
this field. 

• Bert Barron Co. is name of newly- 
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High Temperature 
KLIXON 

PRECISION SWITCH 

Operation you can rely on 
even at 800°F. 



■•Surity-of-make" with dry circuit applications — Completely inorganic 
components^mean no contact surface contamination due to out-gassing of 


Saves space and weight — Miniature size . . . weighs about an ounce. 

with operating characteristics, such as life expectancy, caused by mollifying 
an existing design into a high temperature model. 

Assured longer life expectancy — Over 25,000 cycles at 800”F. The 
simple, one-piece sine blade eliminates knife edges and high friction points. 

OTHER OPERATING CHARACTERISTICS 



on the m w Ks.ixos High Temperature Precision 

& Development Bulletin, DD-PRSW-9. 

Western Manufacturers — refer inquiries directly to Metals & Controls’ 
Southern California Office ... 232 North Lake Avenue, Pasadena, California 
. . . Telephone: Ryan 1-4288. 


Metals & Controls 

A DIVISION OF TEXAS INSTRUMENTS INCORPORATED 
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A NEW HIGH 



Jet engine components made from 
Cameron forgings have hit a new 
high in forming and in metallurgical 
refinements, developing not only 
roojn temperature properties 20% 
over specifications but, more im- 
portantly, producing these same 
oyer-specification values at elevated 
temperatures. 

With our special forging techniques, 
one heat and one push produce 
uniform properties from surface to 
center, and from hub end to flange 
end. Even in high density alloys, 
interesting economy is effected. 
Favorable billet to finished forging 
weight ratio means less of the expen- 
sive material is used in each opera- 
tion. Because of improved grain 
structure and close controls through- 
out the /entire process, machining 
qualities are excellent. , 

All this, of cou rs/r, giy,0^5t ; ' ; : 
customers a better component 'func- \ 
tionally and economically. jCnlck the 
accompanying comparison of the 
specification values and obtained 
values oh the two jet turbine rotating 
components shown— let us show' you 
what we can do with your problem 
forgings -ju^CALL, WRITE, or 
COME BY 


)( 



SPECIAL PRODUCTS DEPARTMENT 
P. O. Box 1212, Houston, Texas 



formed electronic sales engineering 
company at 15166 Ventura Blvd.. Sher- 
man Oaks, Calif. 

• Electronic Systems Laboratory is new 
name of Massachusetts Institute of 
Technology's former Servomechanisms 
Laboratory. New name better describes 
spectrum of laboratory's efforts in com- 
puter and control systems. Prof. J. 
Francis Rcintjes continues as director 
of the laboratory. 

• Western Electronic Manufacturers 
Association is new name of the former 
West Coast Electronic Manufacturers 
Assn. WEMA (formerly WCEMA) 
says that 23% of nation's S7.S billion 
electronic sales were made by western 
firms. Western employment was 134,- 
100, or 19% of industry total. 

• Magnetic Amplifiers, Inc. has moved 
to larger quarters at 136-140 Kansas 
St., El Scgundo, Calif. 

• Eitel-McCullough reports a 53,400 
sq. ft. expansion, including new 27,000 
sq. ft. building in San Carlos. Calif, 
and leased space in Belmont, Calif. 

• Edison-Page, S.P.A. is the name of 
new Italian communications engineer- 
ing company formed by Northrop Corp. 
and Societa Edison of Milan, a major 
Italian electric power company. Nor- 
throp, through its subsidiary. Page Com- 
munications Engineers, Inc., owns 49% 
interest in the new company. 

• Computer Systems, Inc., is the new 
name of the former Mid-Centurv In- 
strumatic Corp., New York City, pro- 
ducer of analog computers and simu- 
lators. 

• Theta Instrument Corp. will move 
to new enlarged quarters on Victor 
Street, Saddle Brook, N. J.. on Aug. 1. 
Company makes test equipment for 

• Dynatronics, Inc., Orlando, Fla., has 
moved its operations to new 22,000 
sq. ft. plant on U.S. Highway 17-92, 
north of Orlando. 

• Gulton Industries, Inc., has formed 
new Ortholog Division which will spe- 
cialize in extraction of usable informa- 
tion from telemtcrcd or signal data. 
New division is headed by Arthur S. 
Wcstncat and Dr. A. G. Ratz. formerly 
with Applied Science Corp. of Prince- 
ton (ASCOP). 

• Coleman Electronics, Inc., is the 
name of new wholly owned subsidiary 
formed by Coleman Engineering Co. to 
produce and sell company’s Digitizer 
and related data processing systems. 
T. E. Coalson has been named vice 
president and general manager of the 
new operation. 

• Radio Engineering Laboratories, Inc., 
has opened a new West Coast office 
at 2786 “B” St., San Diego, to be 
headed by Alfred J. Waxman. 

• Engineered Electronics Co. has 
started construction of new 23.000 sq. 
ft. facility at Chestnut and McClav 
Sts., Santa Ana, Calif. 
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► High-Power VHF Transistors— Pacific 
Semiconductors, Inc. reports develop- 
ment of a silicon power transistor capa- 
ble of delivering 5 watts power at 30 
me. Models will be displayed at West- 
ern Electronic Convention in San Fran- 
cisco, Aug. 18-21. 

► Nnvistor Tube Now Available— Sam- 
ple quantities of a miniature small- 
signal triode tube, called Nuvistor, 
announced earlier this year by Radio 
Corporation of America, now are avail- 
able for trial by industry designers, 
RCA’s Electron Tube Division has an- 
nounced. 

► Interference Suppression— Conference 
on Radio Interference Reduction and 
Electronic Compatibility, conducted by 
Armour Foundation of Illinois Institute 
of Technology, will be held Oct. 6-8 
at Chicago’s Museum of Science and 
Industry. Conference is sponsored by 
Army Signal Research and Develop- 
ment Laboratories. Oct. 6, 7 sessions 
will be unclassified, while the Oct. 8 
meeting will present classified papers. 
Inquiries should be made to M. J. jans, 
Armour Research Foundation. 10 West 
25th St., Chicago 16. III. 


only NUCO 


quality 

Band Clamps 

In addition to a long line of 
standard band clamps, NUCO 
has a unique clamp especially 
for thin wall duct joints and 
nonmetallic hose connections. 
No projecting parts on inner 

feet seal. 

NATIONAL UTILITIES CORPORATION 

826 So. Arroyo Parkway • Pasadena, Calif. 


Lisle Magnetic Chip Detectors 
provide a quick, positive means 
of determining the presence of 
ferrous particles or chips in the 
lubricant of aircraft engines or 
accessory units. 

Attracted by a powerful Alnico 
magnet, the particles bridge an 
insulated gap and complete an 
electrical circuit which can be 
checked with a continuity tester. 
A continuous in-flight warning 
system can be provided by 
wiring the Chip Detector to the 
pilot's or flight engineer's panel. 




USAF-Convair Atlas 3-D (above) was one of five abortive shots that preceded recent 6,300-mi. flight (AW July 27, p. 40). Malfunction of 
launcher arm dislocated glass fiber skirt, ruptured pressure line on this vehicle, first of the D series. USAF rates 11 of 26 Atlas test vehicle 
as having achieved 90% or more of test objectives; seven as achieving 25 to 90%; eight as achieving 25% or less. 


Five USAF Atlas Vehicles Fail in Test Flights 




MISSILE 

ENGINEERING 


Atlas 7-C (above) and 7-D (right) carried 
experimental ablative nose cones developed 
by General Electric Co.’s Missile and Space 
Vehicle Department. Ground guidance mal- 
function caused failure of one; human error 
was blamed for the failure of the other. 
The D model has cleaner lines, smaller in- 
strumentation pod on one side than earlier 
scries vehicles. 
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CHECK THE CHARTS... 
there's profit in Allison 
Prop-Jet Super Convairs 


for your transport fleet. . . 


with proven 

PROP-JET POWER 


Mr. William O. Watson 

Manager, Sales & Contracts Dept. 5A 

Aircraft Engines Operations 

Allison Division 

General Motors Corporation 

Indianapolis 6, Indiana 


The Convair with its many million hours of dependable airline service 
becomes the Super Convair when it is powered by the proven General 
Motors power package of Allison Prop-Jet engines and Aeroproducts 
propellers. 

This is the power team now accumulating nearly 100,000 hours of flight 
experience each month in the Lockheed Electra and C-130 Hercules . . . 
with the rate increasing rapidly as new aircraft go into service. It will 
already have 1 ,500,000 hours of military and commercial flight time when 
the first Super Convair is ready for delivery late this year. 

Whether it is used in trunk or local airline service— or as a corporate air- 
craft— the Allison Super Convair provides experienced dependability. And 
this is in addition to performance capabilities which will carry you faster, 
farther, higher and with greater comfort than the aircraft you are now 
using. 

With Allison Prop-Jet power in your Super Convair you will have other 
advantages. A spare parts and overhaul program is in operation. This 
includes a Unit Exchange plan which means you can greatly reduce your 
inventory requirement for spare engines, propellers and spare parts. It’s 
the same plan already used by a number of the 15 airlines now or soon to 
be operating the Allison-powered Electra in world-wide service. 

All this applies whether you are concerned with airline management or 
_ own and use aircraft as a necessary part of 

your own business. But to be more specific— 


With an Allison Prop-Jet Super 
Convair, you will have an abundance 
of dependable power for quick, short 
field take-offs and rapid climb above 
the weather where the air is smoother. 
You'll fly in pressurized comfort and 
you won’t experience the noisy pound- 
ing vibration which marks piston 
engine aircraft. And most importantly 
you will save time — giving you more 
hours in the day, adding up to more 
days in the year to do your work or 
relax. You also gain time by having 
ample room and comfortable sur- 
roundings to do more work or reading 
en route. You can select the interior 
configuration which best suits your 
taste and convenience. 


LUSON PPQP-UET 


The Aliison Prop-Jet Super Convair can far outearn comparable 
aircraft— old or new. 


There's seating capacity for up to 58 passengers— speed and com- 
fort to attract more and more revenue-ability to cover present 
routes with fewer planes or more routes with the same number of 
planes you operate now. 


And Allison’s unique Unit Exchange plan for engines and pro- 
pellers greatly reduces your inventory requirements. Spare engines, 
propellers and spare components can be shipped on demand from 
our docks direct to you. When we take care of the overhaul, your 
only parts inventory requirement is for line maintenance. 


all the facts on the Allison Prop-Jet Super Convair, particularly 
the details on our entire engine and propeller support program, 
including the Unit Exchange plan. Write on your letterhead to: 


POIVi 


GM 
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VTOL'S MOST MATURED CONCEPT: THE TILT WING 


Seven years of Hiller tilt wing design study, operations analyses, and successful wind tunnel programs have con- 
tinued to verify the Hit wing as the most predictable and uniformly dependable approach to higher speed VTOL. 
Hiller's veteran tilt wing engineering and manufacturing team, first in industry to undertake tilt wing contracts, 
and having completed the majority of industry studies in the field, remain avowed champions of this VTOL ap- 
proach, Their experience' continues to insist that operationally practical tilt wing aircraft, large and small, are 
ready to satisfy the urgent military and commercial need for VTOL. 

Destined to provide the most comprehensive volume of flight test data is the U.S. Air Force X-18 (below) . . . 
world's largest VTOL project. Currently undergoing pref light testing at Moffett Field, California, the X-18 is 
scheduled for complete flight programs in the next few months. 


AIRCRAFT CORPORATION 


Mobility Designed into Minuteman 


Washington— Projections for mobile 
launching of Air Force's Minuteman 
second-generation, 6,000-mi.-plus, solid 
propellant intercontinental ballistic 
missile, in addition to a basic scheme 
for firing from fixed underground silos, 
contemplates use of both railway cars 
and trucks. 

Adapting the automobile truck as a 
combination transporter-erector will not 
be as easv as using the railway car, but 
since both will be required to transport 
this ballistic missile from assembly site 
to silo site, designing launch provisions 
into each form of basic conveyance be- 
comes a refinement of the fundamental 
transportation technique for the 
weapon, to achieve strategic mobility to 
minimize danger of knockout. 

Military planners recognized early 
the system flexibility that mobility 
would offer, and provision for this type 
of deployment always has been in the 
Minuteman scheme. 

Railway car transporter-launchers 
could be of the boxcar or flatcar type, 
specially constructed to meet operating 
requirements, but probably not larger 
than railway cars now in operation. 
Boxcars now run slightly over 50 ft. in 
length, flatcars from about 52 ft. up to 
about 80 ft. or more for special low-bed 
types. Under existing design parameters 
for the missile it would even be possible 
to adapt, with modification, railway 

Existing railway networks would of- 
fer extensive mobility, with specially 
constructed spurs at various locations 
integrated to afford stopping places for 
indefinite periods of time. 



FIRST PHOTO of Minuteman’s first-stage solid-propellant rocket motor case is shown 

furnace. Visible at bottom of case arc three of the four exhaust nozzle attach'fixtures 
carrying bolls by which nozzle extensions would be fastened to case. Proportions of case 
indicate that Minuteman first stage alone is about 5 ft. in diameter and about 25 ft. 
long, easily the largest solid-propellant grain ever formulated. Length of the stage is a 

tests by Thiokol Chemical Corp. which, along with Aerojet-General Corp., is concerned 
with propulsion development for all three of Minuteman s stages. Hercules Powder Co. 
also is involved with third-stage propellant development. Solar does not specifically 
identify this first stage rocket motor case as Minuteman’s but says that it did construct the 


Camouflaging undoubtedly will be 
used to lessen chance of detection from 
air or ground. Unlike the scheme for 
the remote silo sites, sites, mobile 
launching will require manning crews, 
which would travel with the railway 
car transporter-launcher in other cars 
in the unit string. 

Long before operational status is 
reached, the technique of using railway 
cars for transporter-launchers will be in- 
vestigated experimentally, using dummy 
missiles as development progresses. 

Obviously. Minuteman is being de- 
signed so that existing railway road beds 
will be adequate to handle the missile's 
weight, but probability is that bridges 
in the network may have to be up- 
graded to meet Minuteman rcquirc- 

To meet the requirement for spot- 
ting sites in many remote areas, the 
basic transportation scheme for Minute- 
man missile most likely will develop 
with a dual capability— with a truck 


rolled up on a railway flatcar for haul- 
ing to as near a point the railroad can 
come to the silo launch site. The truck 
will be rolled off the flatcar to trans- 
port the missile over existing, conven- 
tional roads or new roads if none is 
available in the area, to the silo site. 
This combination form of transporta- 
tion for the missile would be in addi- 
tion to basic capability to haul by truck 
alone between missile' assembly site and 
fixed launching site. 

Motor truck transporter design para- 


meters have been finned to the point of 
conforming to missile size, weight, and 
turning radius required to accommo- 
date missile length. Truck transporta- 
tion equipment for Minuteman is a 
subcontract responsibility of Boeing 
Airplane Co., Minuteman assembly and 
test contractor. 

Pacing Minuteman’s accelerated de- 
velopment, full-scale underground silo 
facilities to check out Minuteman inter- 
continental ballistic missile booster 
stages arc being pushed to completion 
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at Edwards AKB, Calif., to advance de- 
velopment m propulsion and environ- 
mental phases of the missile. This 
effort is a major part of the over-all con- 
current development approach adapted 
by Air Research and Development 
Command's Ballistic Missile Division, 
which has system responsibility, Space 
Technology Laboratories performing sys- 
tems engineering and technical direc- 
tion. and its assembly and test contrac- 
tor. Boeing Airplane Co., and the 
numerous associate contractors charged 
with development of missile subsystems. 

Work in the new silo facilities at 
Edwards will be a continuation of 
earlier research utilizing smaller under- 
ground installations which have been 
in operation at Edwards for over a year 
for ground test and subsystem work 
(AW Jan. 19, p. 68). 

Propulsion Units 

Propulsion units which will be 
checked out in the new Edwards silo 
installations essentially will be Minute- 
man first-stage engines in order to du- 
plicate closely the launch characteris- 
tics of the future operational missile. 
The program will continue until the 
first stage engine, which will serve to 
boost the operational Minuteman into 
intercontinental trajectory, has passed 
tests on a repetitive basis. 

In addition to the booster launchings 



from the pit, the large amount of work 
at Edwards will be concerned with 
studies relating to silo environmental, 
silo configuration, absorption character- 
istics and calibration, and flame de- 
flector shape— areas which contribute to 
the design for the weapon system. 

The silo facilities, which will be 
operated by Boeing under contract 
with BMD, with support by Edwards 
AFB personnel, will comprise dual in- 
stallations. now virtually complete. 
Complex will consist of an assembly 
area and assembly building, shop, con- 
trol building and two underground pits, 
stretching along a length of approxi- 
mately 1,600 ft. in a northwesterly di- 
rection. 

Silo No. 1 is located at the end of 
the road leading from the assembly 
building. Branching off from the road 
near its end is a spur which leads to 
silo No. 2. so that there is approxi- 
mately 400 ft. between silo centerlines. 
Relatively close to silo No. 2 is a one- 
third scale test pad, probably for prov- 
ing subsystem scale models. 

Silos measure 26 ft. inside diameter, 
are S3 ft. deep, and arc fitted with a 
ladder and elevator. Rails installed m 
the circular pattern surrounding open- 
ing are used to roll away the silo cover 
for loading. 

The Edwards silo trials will supple- 
ment an intensive firing program which 
has been underway for a considerable 
period of time on solid propellant pro- 
pulsion formulations devised for prov- 
ing operational possibilities. This firing 
program, conducted by industry and 
military segments, will’ stretch out for 
a considerable period. Results already 
indicate that the outlook is promising 
for highly successful propulsion develop- 
ments for Minuteman. 

Propellant Checks 

New reading on the propellant formu- 
lations being developed indicate that 
these will not be unusually susceptible 
to shock and vibration. Biggest danger 
is considered the normal fire-hazard 
characteristic and, in general, the pro- 
pellant development is considered a rel- 
atively straightforward job. Checks on 
propellant deterioration rate— important 
with respect to long time operational- 
status storage in a silo— indicates that 
this characteristic will be satisfactory. 

One of the grain materials involved 
is polyurethane, which with additives, 
becomes a polymer. Another is poly- 
butadicnc acrylic acid. Actual grain 
material formulation will vary' for the 
different manufacturers engaged in the 
development of the various solid stages, 
although at this stage of development, 
propellants are virtually in the same 
general performance area— all basically 
have the same heat content. 

Propulsion development firings now 
are being done at Aerojet-General 
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become the first operational ICBM of the 


The multi-stage rocket scheduled to become tf 
U. S. space vehicle in the “medium energy" 
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CENTAUR Will become the first U, S. space vehicle in the 
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HELICAL GEARS 


WHY M-D ROTARY 
POSITIVE BLOWERS 


develop 

higher 

pressures! 



The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PS1G single, 70 PSIG 
multi-stage. 


M-D BLOWERS, inc. 


A SUBSIDIARY Of Ml EHIE-GOSS-DEXTER, INC. 


Corp.'s Sacramento and Azusa facilities, 
at Thiokol Chemical Corp.’s Brigham 
City', Utah, facilities, at Hercules Pow- 
der Co., and at ARDC’s Arnold Engi- 
neering Development Center, Tulla- 
lioma, Tenn. Considerable auxiliary 
test work also is being done at Thiokol’s 
Huntsville. Ala., installation. 

Emphasis is being placed on con- 
tinuing development required for the 
over-all job of making the engines sur- 
vive at the high performance involved. 
Minuteman engines are projected to 
develop the highest performance yet 
achieved in the solid propellant field. 

General aim is to design the engines 
for a minimum weight, with survivabil- 
ity limited to actual performance re- 
fills can present a sensitive design 
problem with respect to high perform- 
ance engines. 

Contractor Interests 
Interests of Minuteman engine con- 
tractors— Thiokol with limited backup 
by Aerojet-General for the first stage, 
Thiokol and Aerojet-General in parallel 
development programs for second stage, 
with each company stressing a different 
engine case, and Aerojet-General with 
limited backup by Thiokol for third 
stage, with Hercules studying the possi- 
bility of using double-based propellants 
—presents a relatively long list of possi- 
bilities for combinations of the Minute- 
man three-stage configuration now 
definitely set for the Minuteman. Com- 
binations could include powcrplant 
arrangements by the companies for the 
following first, second and third stages, 
respectively: 

• Thiokol-Aerojet-Acrojet. 

• Tliiokol-Acrojct-Thiokol. 

• Aerojet-Thiokol-Acrojct. 

• Thiokol-Thiokol-Aerojct. 

• Thiokol-Thiokol-Thiokol. 

• Aerojct-Acrojet-Acrojet. 

• Aerojct-Thiokol-Thiokol. 

• Acrojct-Aerojet-Thiokol. 

• Thiokol-Aerojet-Hcrculcs. 

• Tli iokol-Th iokol-1 Icrculcs. 

• Aerojet-Aerojet-Hercules. 

• Aerojet-Tliiokol-Hcrcules. 

Strength Studies 

Solid propellant rocket motor case 
materials are coming in for intensive 
studies to meet the strength-weight re- 
quirements of Minuteman. One ave- 
nue of investigation is concerned with 
plastic filament-wound construction. 
Steel filament makeup, although it 
would have ample strength require- 
ments, is not generally being con- 
sidered. 

Meanwhile, conventional metal rocket 
cases are still the mainstay pending de- 
velopment of other methods offering 
comparable strength at lighter weight. 
Solar Aircraft Co.. San Diego, has con- 
structed a huge controlled-atmosphere 


Expanding the Frontiers 
of Space Technology in 

INSTRUMENTATION 


■ Instrumentation at Lockheed 
Missiles and Space Division covers 
a wide range of activities from 
fundamental research to advanced 
measuring techniques directly 
applicable to operating missile and" 
space projects. 

Some recent examples of Lock- 
heed’s work in this field include: 
measurements of the electrical, 

; mechanical and thermal character- 
! .islics of certain semiconductors 
: such as titanium dioxide and lead 
telluride; investigation of means for 
direct measurements of structural 
! relaxation in diphenyl metachloridc 
in the frequency range from' 10 to 
■ 10,000 cps; laboratory and field 
tests on new ceramic pyroelectric 
I transducers for direct measurement 
of heat absorption rate; and the 
! investigation of the response of 
dynamic pressure gauges and mi- 
crophones to transient heating. 
Other current efforts include the 
design of a low-input-impedance 
amplifier for use with piezoelectric 
vibration pick-ups; development of 
a compact, multiple-filter circuit for 
in-flight analysis of vibration data; 
and development of simple hand- 
held devices for preflight field 
calibration of accelerometers and 
pressure gauges. 


Lockheed Missile and Space Divi- 
'on programs reach far into the 
future and deal with unknown envi- 
nments. Exciting opportunities 
1st for engineers and scientists to 
contribute to the solution of new 

| experienced in one or more of the 
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d of achieve- 
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lion’s progress in space tcchnol- 
y. Write: Research and Develop- 
ment Staff, Dept. H-l-17, 962 W. El 
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pit furnace to beat-treat Minuteman 
first stage rocket cases. Furnace is 
capable of handling missile components 
V ft. in diameter and 30 ft. in length. 

Nozzle detail— a critical phase of 
rocket motor development— is being 
studied by at least three contractors 
concerned with design and operational 
aspects of movable nozzle thrust vector 
controls. Researchers include Bcndix 
Products Division. Thompson Products 
Division, and Pratt & Whitney Air- 
craft. 'Ilie prime engine contraetors- 
Thiokol and Aerojet-General— also are 
conducting nozzle, operation studies. 

No final decision has been made on 
the type of auxiliary power supply 
(APS) to be used on the Minuteman 
missile. There have been a number of 
approaches for the development of 
power supplies, and these are being 
narrowed toward a final choice. One 
method under study by Standard Oil 
Co. of Indiana is use of a hot gas gen- 
erator utilizing its own solid propel- 
lant motor. Gas generated could be 
used in several ways to drive auxiliary 
power supplies. 

Initial elements of Minuteman guid- 
ance components already base been 
checked out in sled tests at Holloman 
AKB, N. M. Guidance contractor is 
North American Aviation's Autonetics 
Division, working under ARDC’s 



SKETCH shows over-all layout of Mmutcmaii silo installation nmv under construction at 
Edwards AFB, Calif. Concept of a positive deterrent, under which Minuteman is being 
developed, requires a very large number of missiles; this is where concept of numerous 
underground-based push-button type missiles fils in. Intention still is to have Minutcinan 
silo sites unmanned. Missile silos may be located in the far reaches of Canada, subject to 
Canadian approval. Premium effort is being made on iion-jainmablc communications. 



TELE 
ENGINEE 


the major source for telemetering systems and 
components, offers you a unique opportunity to 
fully use your ability with a rewarding future as 
a qualified engineer. 

Have you had two or more years experience in 
the design of VHF or UHF transmitters? 

... in airborne packaging? 

in transistor circuitry? 

If you have, we want to talk to you. 
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Can you use these 


capabilities and facilities on 
your missile projects, too? 



For the contractor facing certain missile research and development 
problems, substantial aid can very likely be enlisted right here. At Barber- 
Colman Company you find the engineering excellence, the long years of 
experience in the aircraft controls field, and the precision production facilities 
so vital to component perfection. To put all this to work on your problems, 
write direct, or call the Barber-Colman engineering field office nearest you. 



EQUIPMENT SUPPLIERS FOR VARIOUS TYPES OF AIRCRAFT AND MISSILES! 





Barber-Colman Company 





FOR FUTURE 
DECADES IN SPACE. 


. . another Lockheed Progress Report to Engineers 


Plotting the nation's future space exploration projects 
requires the capabilities of a forward-looking company; 
one with vision, superiority in technical skills and advanced 
facilities. Lockheed, Burbank, long a leader in extending 
the science of flight, is placing its vast resources and accu- 
mulated knowledge into programs designed to provide 
major breakthroughs in the fields of: Basic and applied 
research; manned aircraft of advanced design; missiles and 
spacecraft. Shown here are artists’ renderings of a few of 
these important projects. Such project diversification calls 
for high-level technical skill, offers genuine challenge to 
experienced engineers. At Lockheed these varied projects 
require engineers in many fields. Take advantage of this 
need. Go forward with a forward-looking company: 



Infrared Systems studies arc being conducted using an 
advanced method of detecting fast-moving missiles and high-speed 
aircraft. A new facility, which includes an advanced laboratory, 
with an infrared tunnel, for basic research and development of 
prototype equipment in this expanding field, has been set up to 



Vertical Take-off and Landing Projects —Lock- 
heed, Burbank, is engaged in exploring the potential of VTOL 
projects on a very broad scale. Different VTOL features are embod- 
ied in each proposal. Considerable emphasis is being placed on 
VTOL "air recovery" vehicles, designed for air rescue and reentry 
missiles recovery missions. 


LOCKHEED / 


CALIFORNIA DIVISION • BURBANK, CALIFORNIA 


Wright Air Development Center. 
While no announcement has been 
made regarding the type of communi- 
cation system projected for use between 
Minuteman control centers and iso- 
lated missile silos, the probability is 
that a unique system is being contem- 
plated in keeping with the philosophy 
to ensure survival for retaliation after 
enemy nuclear attack. This would dic- 
tate that premium effort would be 
placed on a relatively non-jammable 
communication link. 

One possibility is that development 
may be directed along lines of the earth 
current communications system concept 
in which the transmission center is 
buried below the earth’s surface, send- 
ing a.c. current to a pair of buried 
electrodes (antenna) for "umvired’’ 
transmission through and along the 
earth’s surface to receiving station elec- 
trodes located at the missile site. Gen- 
eral research in this field already is un- 
derway (AW May IS. p. 26). ' 

As the assembly and test contractor, 
Boeing will be responsible for a large 
amount of associated engineering re- 
quired in the Minuteman research and 
development phase. This includes sub- 
system integration, interface considera- 
tions, and design studies to firm up. 
basic concepts of the missile. 

As general test contractor, Boeing 
will be responsible for conducting the 
silo test phase at Eduards AFB, and 
will develop various units of hardware 
and associated test support equipment. 
Flight test equipment also will be a 
Boeing responsibility, including track- 
ing, radio communication, and reduc- 
tion of test information. 

From a projected total of about S53 
million to be spent during Fiscal 1960, 
about S10 million already has been 
scheduled to be subcontracted by 
Boeing for Minuteman research and 
development. 

Under the concept along which 
Minuteman is being developed, it is 
not considered a direct replacement for 
present day ICBMs. It is deemed an 
extension of present ballistic missiles, 
a “cleaner,” more effective way of har- 
nessing ballistic capability. 

Minuteman also is intended to offer 
a much higher degree of deterrency. 

Estimates of the number of Minute- 
man silo installations which will be 
required for a truly effective positive 
deterrent capability has not yet been 
set, since the weapon system develop- 
ment is not sufficiently far along to re- 
quire final decision. However, the gen- 
eral estimate now under consideration 
for Minuteman numerical strength 
ranges from the middle hundreds to 
the high thousands. It is possible too, 
that ultimately, Minuteman silos may 
be located in the far reaches of Canada, 
subject to Canadian permission. 



Expansion in electronics and electromechanical activity is creating excellent 
openings at all levels for qualified engineers. Diversified programs include 
Central Air Data systems on Air Defense Command B-70 and F-108. North 
American A3J and McDonnell F-4H, as well as other commercial and 
military aircraft and missile projects. 

Openings in the following areas: 

rob- • ELECTROMAGNETIC DEVELOPMENT Work with 


Send resume to : 
Mr. G. D. Bradley 


^Research Manufacturing Division 
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To combat the 
complexities of 
modern warfare and 
preserve our freedom, 
the U. S. Army must 
remain the most 
modern and most 
versatile army in the 
world . . 
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today's NEW U.S. Army 
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NEW AVIATION PRODUCTS 



per hr. from sea level to 48.000 ft. Air 
flow is less than 6 lb. per min. and maxi- 
mum environmental temperature is 
250K. 

Weight of the unit is 8.1 lb. and 
dimensions are 10 in. high and 74 in. 

Curtiss-W right Corp., P. O. Box 689, 
Santa Barbara, Calif. 


Missile Component Centrifuge 


Centrifuge tests aircraft and missile 
Components under positive and negative 
g effects and high ramp functions. 

Model A902 centrifuge has two out- 
board rotating tables mounted on the 
boom. One tabic, driven from 0 to 
1,800 rpm. produces a sinusoidal g field 
for testing accclerometcr-typc compo- 


The opposite table, driven electro- 
pneumatically, tests components on one 
axis then rotates rapidly 90 deg. to gen- 
erate a high acceleration ramp function. 
The main arm is controlled through an 
elcctrohydraulic servo system: 340 rpm. 
rotation may be stopped in one second 
by a hydraulic braking mechanism. 

Gcnisco, Inc., 2233 Federal Ave., Los 
Angeles 64, Calif. 


Liquid Oxygen Selector Valve 

Segmented ball selector valve has 
been designed to handle liquid oxygen 
at — 300F under ambient temperatures 
from —30 to 4-160F. 

Main line size of the valve is four 



inches. Bypass line size is 24 in. Op- 
erating pressure is 1,100 psig. Actua- 
tion of the valve from full-open to full- 
closed is 35 milliseconds by the ex- 
plosive squib method. Physical dimen- 
sions are 24i in. x 94 in.; weight is 
50 lb. 

Koehler Aircraft Products Co., 409 
Leo St., Dayton, Ohio. 


Fuel Transfer Pump 

Fuel tmnsfer pump in use on the 
Douglas A4D attack aircraft is driven 
by compressor bleed air. 

Pump’s rated fuel flow is 10,000 lb. 




Rotary Servo Actuator 

Rotary servo actuator is designed pri- 
marily for aileron and elevator control 
on target drones. 

Actuator has a torque rating of 70 in. 
lb. at 8.5 rpm. with ratings up to 150 
in. lb. available. Internal reversing re- 
lays, centering and limit switches and 
a potentiometer furnishes operation 
range in an open or closed loop posi- 
tioning system. Limits are offered for 
any angle up to 360 deg. 

Armament Division of Universal 
Match Co., 472 Paul Ave., St. Louis 35, 
Mo. 


ONE 

SURE 

SOURCE 

I for design, 

P engineering and 
| manufacturing in, 

; all types of 
1,1 metalworking 
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BUSINESS FLYING 



Aviation Week Pilot Report: 




Do. 27 Flight Range Starts at Near Hover 

By Robert I. Stanfield 


TWIN-ENGINE version of flic Do. 27 STOL plane. Do. 28, (above) is now in test status. 
Engines on this model ate Lycoming O-360-AlAs, mounted on low stubs. Flight view of 
the Do. 27 (below) emphasizes excellent forward and side visibility afforded the pilots. 


Munich— Flying from almost a hover 
to speeds in excess of 150 rnpli., Dor- 
mer's agile and aerobatic Do. 27 STOL 
(short takeoff and landing) airplane 
showed itself particularly adaptable for 
operation into the smallest of airports 
and landing strips. 

Single-engine, six-place, all-metal Do. 
27, Model Q-l, was evaluated by Avia- 
tion Week at the Dornier-Wcrke 
GmbH, airport, Oberpfaffcnhofen, near 
Munich where the airplane is being 
produced both commercially and for 
the German air force. 

Company plans to demonstrate two 
of these fixed-gear aircraft in the United 
States, possibly this autumn. The four 
commercial versions include: 

• Model Q-l. Six-place airplane with a 
range of 530 mi. Empty weight is 
2,310 lb.; maximum is 3,850 lb. Engine 
is a Lycoming GO-480-B1A6 develop- 
ing 274 hp. at 3,400 rpm. at sea level. 
Cost is approximately S26.S58. 

• Model Q-3. Four-place airplane with 
a range of 500 mi. Emptv weight is 
2,220 lb.: maximum is 3,740 lb. En- 
gine is a continental 0-470-K develop- 
ing 230 hp. at 2,600 rpm. at sea level. 
Cost is approximately $22,062. 

• Model Q-4. Six-place airplane which, 
with auxiliary fuel, will have range of 
850 mi. Empty weight is 2,310 lb.; 
maximum is 4,080 lb. Engine is a 
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GO-4SO-B1A6. Cost is about 


$27,578. 

• Model H-2. Still in prototype stage, 
the airplane is expected to have a range 
of 580 mi., service ceiling of 25,600 Ft. 
at maximum gross weight of 4,080 lb. 
Engine is a Lycoming GSO-4SO-B1B6 
developing 340 hp. at 3,400 rpm. at 
sea level. Propeller is thrce-bladcd, 
metal, constant-speed Uartzell (Q mod- 
els utilize, two-blade, all-metal Ilart- 
zells). Price will be approximately 

The Do. 27 (also available with 
floats) is particularly suited as a town- 
to-town air taxi in Europe, due to its 
good takeoff and landing characteris- 
tics. in addition to its applicability as 
a sport-executive airplane. The com- 
pany feels it also is adaptable commer- 
ciallv as an aerial ambulance, as a 
glider tow plane, and for agricultural 
and photographic purposes. Its military 
applications include utilization for 
aerial photo reconnaissance, ambulance 
service, and as a personnel transport. 
Design Details 

The airplane has a span of 39 ft. 4 
in., length of 31 ft. 5 in. and height 
of 8 ft. 9 in. (Four-place version is S in. 
longer and has 3 in. less height than 
the six-place versions.) Each wing tank 
holds 29 gal. of fuel (5S gal. total). 
Refueling is Over-wing, from the rear. 

A fixed leading-edge slat runs the en- 
tire length of the cantilever wing. Ailer- 
ons are in the outer-span region, and 
landing flaps in the inner-span region. 
Both flaps and ailerons are double 
slotted and fabric covered . Rounded 
wing-tip caps arc removable. 

Fuselage is combination of mono- 
coque and bulkheat-longeron construc- 
tion. the latter, at center section, per- 
mitting large side glass area for cabin 
occupants. Tailplanc and fin are all 
metal, with control surfaces fabric cov- 

TTie engine sits well forward of fixed- 
gear, two cantilever single legs, with 
oleo-pneumatic shock absorbers, metal 
covered for stream-lining. Engine cowl- 
ing hinges upwards from two sides, 
downward from bottom, opening pow- 
erplant to easy ground-level maintc- 

Largc glass area affords good visibil- 
ity. both on the ground and in the air. 
Cockpit may be entered from either 
side, as may cabin compartment, with 
all glass doors hinging upward. Panel in 
wing over cabin and rear of the cabin 
also comprise window areas, which may 
be curtain-covered at option of occu- 
pants. Access to the luggage compart- 
ment of SS cu. ft., on port side of air- 
plane aft of cabin, is via door of 3 ft. 
6 in. by 2 ft. 7 in. 

The Do, 27 is tastefully furnished 
and well tailored internally. The cabin 



FLOAT version of the Do. 27 gets "off the step" quickly as flaps arc dropped during 
takeoff. Note rear ventral fin, which adds to stability of the seaplane. 




DOORS to passenger cabin, just aft of cockpit, hinge upward. Out of view is the ceiling 
window, which can be covered by a curtain. Seat at right faces aft. 
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Aero Commander 


means business 


Any way you look at it, 

here is Leadership! 
To you. Aero Commander leadership means 
going farther, faster and more easily. It means 
superior performance and dependability. 

Aero Commander's high wing design is a factor 
of leadership: greater stability, more comfort. 

It means, too, that you step into this airplane as 
easily as you enter your car! You lift luggage 
just knee-high into the ample compartment. 

And there's panoramic visibility from 
inside the cabin. 

Any way you look at it, this aircraft means 
business! Your distributor will show you more 
reasons for Aero Commander's leadership. 

Ask him, today. 


-^COMMANDER 



Another product of ROCKWELL-STANDARD Corporation 


LOOK TO THE LEADER 
WRITE FOR BROCHURE 


AERO DESIGN & ENGINEERING CO • BETHANY, OKLAHOMA 
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Dornier Do. 27 STOL 





is roomy, with two facing scats, each 
accommodating two people. Two 
stretchers can be carried in this space. 

Prior to flying the Do. 27, Aviation 
Week's pilot witnessed a low-level 
flight demonstration given by Dornier 
captain test pilot Hans Schcit. flying 
company airplane D-F.HAV, used in 
this evaluation. 

Schcit. heading into a wind of about 
1 5 kt„ had the Do. 27 off the runwav 
after a run of about 100 ft.: came 
around again a short while later for a 
landing roll of similar length. In be- 
tween, he came in fast over the runway, 
pulled up at about an 80 deg. angle. 



COCKPIT of Do. 27. with upward-opening 
panels on each side hinged to middle "crash 
pylon” post. Elevator trim is between seats. 
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hung suspended before winging over 
and down and then up again to hang 
over the same spot where he initially 
began his ascent. 

At about 1.000 ft. Schcit cut the 
engine, soared about like a sailplane 
before landing deadstick and short. Fir 
ing up again, he was off within 100 ft., 
made a tight turn overhead, followed 
by a full-flap low-speed "pass” at which 
he seemed almost to be hovering. At 
low speeds, the airplane is scry ma- 
neuverable. 

Field Elevation 

Field elevation for Oberpfaffcnhofen 
is 1.910 ft. Wind was unchanged dur- 
ing t 1 t on fr 90 I g 
quartering into active Runway 5. Sea 
level pressure was 50.00 in. Outside air 
temperature was 21C. with humidity 
49%. With three of us aboard, the 
airplane weighed about 5.740 lb. 

Dual stick-type controls were 

mounted in the demonstrator for rud- 
der-elevator-ailerons. Power controls 

were located on small quadrant in the 
middle, center, of the main instrument 
panel. Flight instruments are located 
in front of each pilot and engine in- 
struments centered. Navigation equip- 
ment included a radio compass and 
VHF. installed on left side of panel. 
Circuit breakers arc located at extreme 
right. 

Elevator trim is wlieel-tvpe, located 
between the pilots’ seats. Flap lever sits 
lust ahead, settings being 15. 50 and 
45 deg. Flap area is 58.7 sq. ft. 

Taxiing is no problem in the Do. 27: 
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Westinghouse laboratory produces molecular 
electronic systems 1/ 1000th of present size 


Molecular electronics— a technological breakthrough 
at Westinghouse — is producing electronic systems 
1,000 times smaller and lighter than anything now 
in existence. 

Recently, the Air Research and Development Com- 
mand of the U. S. Air Force awarded a development 
contract to Westinghouse as a part of a broad pro- 
gram effort in this new electronic area. Experimental 
"hardware” is being fabricated by Westinghouse for 
infrared, reconnaissance, communications, tele- 
metry, flight control and other military applica- 
tions for the Air Force. 

For some time, the Solid State Advanced Develop- 
ment Laboratory of the Semiconductor Division, 
located at the Baltimore defense divisions, has been 
producing for special equipment applications a single 
material which accomplishes all the functions nor- 
mally performed by several components in a con- 
ventional assembly. 

Pictured above at right, a single wafer— less than 
in diameter and about l/100th of an inch thick 
— performs all the functions of much larger conven- 
tional and transistorized light modulated oscillators 


shown at left and center. This tiny complete func- 
tional system, a light sensing device for satellite 
telemetry, is one of several including pulse gener- 
ators, multiple switches and similar subsystems 
built and demonstrated by Westinghouse. 

Through molecular electronics, drastic reduction in 
weight, size, power, and heat dissipation require- 
ments will permit space vehicles and satellites to 
perform a greater number and wider range of tasks. 
Greatest advantage is vastly improved reliability 
achieved by the replacement of numerous compo- 
nents by a single solid state unit. 

Westinghouse arrangement of component laboratory 
side by side with systems manufacturing divisions— 
unusual in industry — is providing a steady flow of 
information between component and systems scien- 
tists and engineers. A coordinated program involves 
the Air Arm Division, the Semiconductor Division, 
the Materials Engineering Department and the Re- 
search Laboratories. At all of these locations, con- 
tinuing research is determining greater uses for this 
new approach to the building of better, more effi- 
cient electronic systems. 




FLY WEATHER-WISE — SgU- 

These weather items prepared in consultation with the United States Weather Bureau 



ETY DEVICES 


LANDING AIDS 


New landing aids are allowing pilots to n 
use of airport runways, even under poor weather conditions. 
For example, the flashing strobeacon lights shown in 
photo at left. Sequence-flashing lights create a swiftly mov- 
ing ‘'fireball" which accurately guides planes to the ap- 
proach end of the runway. 

Remote reading instruments and new observation tech- 
niques are being used to report precise landing visibility 
measurements at major airports. They tell pilots what can 
be seen in flight rather than what is visible to an observer 
on the ground. 

Runway Visual Range (RVR)— Horizontal distance 
along runway at which pilot touching down can expect to 
see high intensity runway lights. Measurements are deter- 
mined by photo-electric Transmissomcter. 

Approach Light Contact Height (ALCH)— Based on slant 
visual range of pilot. Given in terms of altitude in feet on 
the glide path at which a pilot can expect to see approach 
lights. ALCH is computed from measurements made by 
Transmissometer, Ceilometcr and other instruments. (In 
use at present only at Newark Airport, N. J.) 


For safer landings . . . top performance at all times ... it 
pays to rely on Mobil aviation products. There's Mobilgas 
Aircraft, Mobiljct fuels, Mobiloil Aero, Mobil hydraulic 
oils and greases. They all meet and exceed rigid U. S. Gov- 
ernment specifications. Fly weather-wise ... Fly Mobil! 


You’re Miles Ahead with Mobil 



taihvhccl is steerable through 560 deg. 
Little braking was necessary, though 
we did some slight S-turning since the 
nose sits a bit on the high side. After 
dropping 1 5 deg. of flaps, the airplane 

Brakes were held as full power was 
applied, and as the airplane rolled for- 
ward, the tail immediately came up. 
at 45 mph., after rolling about 250 ft., 
the Do. 27 was airborne and at 3,000 
rpm. we were ascending at 1.000 fpm. 
Power was held to 3,000 rpm. through- 
out climb to 5,000 ft. Rate dropped off 
to 800 fpm., climb speed of 70 mph.. 
at 3,000 ft. 

At a gross weight of 3,520 lb., speci- 
fications call for the Do. 27 to climb 
to 3,280 ft. in 3.6 min.: to reach 9.840 
ft. in 13.5 min. Service ceiling, at this 
weight, is 16.400 ft. 

Outside air temperature at 5,000 ft. 
was estimated at about 10C (no gage 
was available). With power to 2.750 
rpm., the airplane indicated 1 36 mph. 
for a true airspeed of 148 mph. At this 
altitude we ran through a few stalls and 
tried some acrobatics. 

Stall Characteristics 

Power off, there was no true “break” 
at stall speed. At about 40 mph. there 
was no buffet, no wing dropping, just 
a slight nose-down pitch and fall-away 
until, as speed built up. nose would 
rise. Dropping 15 deg. flaps-then 30 
deg.— airplane seemed to soar. With 
stick full back and no power, descent 
was at a rate of 800 fpm. 

During power-off descent, stick full 
back, the nose would come up as speed 
picked up, then fall away again. Steep 
turns were made during descent, nose 
low and high, but the aircraft remained 
quite stable. 

Power was applied until engine 
turned 3,000 rpm. and speed built up 
to 155 mph., at which point the air- 
plane was looped, then again, followed 
by an Immclmann. Do. 27 was then 
flown straight up at steep angle, rolled 
around, from which we split-S down. 

lire airplane was “lnmg up” follow- 
ing a pullup from a glide speed of 160 
mph. At top of a steep ascent. 35 deg. 
of flaps was dropped and the aircraft 
leveled off to fly almost at a “hover." 
Airspeed indicator was too close to zero 
for a true reading. 

The landing was preceding by a 1 50- 
mph. low-level pass over the runway, 
after which the airplane was again 
steeply pulled tip, flaps dropped— first 
15 deg., then 45 deg.-during a wing- 
over. and the airplane was brought back 
downwind, then a steep low-level turn 
for a 30-mph. power-on nose-high drag 
over the runway. The Do. 27 was 
dropped in and stopped within 30 ft. 

Most impressive is the airplane’s 
agility at low speeds. With proper trim. 


MISSILE 

ENGINEERS 


Please forward 


Mr. W. F. O' Me I in 
Employ mem Manager 
Raytheon Company 
Bedford. Massachusetts 

CRestview 4-7100 
Extension 2138 


Inauguration of a new weapons sys- 
tems program at Raytheon has created 
exceptionally rewarding openings for 
Junior and Senior engineers with mis- 
sile experience in the following areas: 
Microwave design- 
component and antenna 
Aerodynamics 
Communications systems 
Digital programming 
Guidance systems 
Radome design 
Computer systems 
Heat transfer 
Radar systems 
Inertial reference systems 
Feed-back control 
Auto-pilot 
Ground support 
Electronic packaging 
Radar systems— project management 
Electromechanical engineering back- 
ground in missile control and auto- 
pilot design— project management 
.Mechanical engineering background 
in ground handling of large missile 
systems— project management 
Living and working in the suburban 
Boston area offers many advantages. 
Relocation assistance and liberal 
benefits. 



MISSILE 

SYSTEMS 

DIVISION 
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Southern 


California (collect) 

about your future 
at Hughes in Fullerton 


CALL MAdison 9-5211, Los Angeles 
Ask for Mr. B. P. Ramstack 
Are you a qualified electronics engineer— E.E. 
degree, 5 years of experience... interested in 
truly stimulating work... with an eye for solid op- 
portunity and personal and professional growth? 
Phone collect to Hughes in Fullerton, California! 
Hughes in Fullerton— fastest-growing activity of 
the Hughes Aircraft Company— needs additional 
engineering talent. ..men to work on a variety of 
projects in the areas listed in the box. 

Phone— any business day, up to 6;00 p.m. Pacific 
Daylight Time— and an authorized Hughes en- 
gineer will evaluate your qualifications on the 
phone and advise you of specific opportunities. 
Your call, of course, is in confidence— as is any 
subsequent correspondence. 

Opportunity at Hughes is great. Environment— 
the place and the people— are pleasant and stim- 
ulating. Offices are private or semi-private. 
Average age of our engineering staff is 31 years; 
one out of five has an advanced degree. 

Phone now— collect— or write Mr. B. P. Ram- 
stack, at address below. 





Electronic Scanning Radars — to develop new 
advanced applications for 3-dimensional radar. 
Data Processing Systems-to design computers 
which monitor activity of hundreds of aircraft, 
and direct the- assignment of defense weapons. 


Electronic Display Systems-to design consoles 
for presentation of tactical data in symbolic or 
language form. 



stick forces arc light. Maneuverability 
can be keyed to cantilever wing aids, 
plus effective control surfaces. Tailplanc 
area of the Do. 27 is 43 sq. ffr Rudder 
area is 27.5 sq. ft. and aileron area is 
28.5 sq. ft. 

Prototype Do. 27 first flew in Spain, 
in 1956, and production in Munich be- 
gan the first part of that vear. Luft- 
waffe has contracted for 428 Do. 27s. 
of which about 328 have been produced 
at the rate of 15 per month. Last de- 
livery to German air force is scheduled 
for the spring of 1960. 

Commercial Sales 

Twenty commercial (civilian) aircraft 
have been sold within the April-Mav 
period, these being palled out of the 
military production line. Delivery dates 
arc usually two to two-and-a-half 
months following date of order. 

Domier currently has in test status 
its six-place Do. 28. a twin-engine ver- 
sion of the STOL 27. same dimensions, 
currently carrying two Lycoming 0-360- 
A1 engines of 180 lip. each mounted 
on low stubs (AW June 1. p. S3). Do. 
28 can’t quite hold level altitude, single- 
engine. at maximum sross weight, and 
Domier plans to experiment with en- 
gines of 200-225 lip. range. Cost would 
approximate S40.800. 

'Hie Do. 27 electrical system is 24v. 
Cabin is heated via exhaust air. a two- 
way switch also providing cold air. 
Wheels can be replaced by skis for win- 
ter operation, or a combination of 
wheel-ski may be utilized. 

PRIVATE LINES 


New distributor for Silvaire two- 
place all-metal lightplane is Reading 
(Pa.) Aviation Service, which will cover 
a 13-state eastern territory. 

Class A dealers appointed hv Airwork 
Corp. include Butler Aviation. Mit- 
chell Field, Milwaukee. Wis., and 
Southern Ohio Aviation Co.. James 
M. Cox Municipal Airport, Vandalia, 
Ohio. 

Three regional distributors have 
been appointed to handle Narco 
equipment: Air Associates. Tetcrboro 
(X. J.) Airport: Standard Products, 
Inc.. Wichita. Kans.: and Van Dusen 
Aircraft Supplies, Dallas. Tex. 

Reduction in flying experience re- 
quired for pilots of the Beech Travel 
Air has been approved by Associated 
Aviation Underwriters. Beech Aircraft 
reports. The companv notes that the 
basic hull coverage rate of S2 per SI 00 
insured value is not affected under new 
classifications permitting only 10% to 
25% of twin-engine flying experience 
normallv required. 




T o solve the problem of regulating throttle con- 
trol cables on Convair’s 615 MPH jet airliner 
— Pacific Scientific custom-designed and built a 
NEW Cable Tension Regulator that combines into 
one unit cable regulation for all four of the 880's 
jet engines! 

Each of the engines has two primary controls— and 
as each control utilizes two cables— this means the 
Pacific Regulator must handle a total of 16 cables! 
Purpose of this neui Pacific Cable Tension Regu- 
lator Package is to compensate for change in cable 
lengths as a result of wing deflections and tempera- 
ture changes— and to maintain cables at the exact 
tension at which they are rigged, providing unvary- 
ing engine control. 

Cable regulation is important on jet transports as 
thin high-speed wings present a wider latitude of 
deflection than conventional aircraft— and tempera- 
tures vary wider and faster due to higher rates of 
climb and cruising altitudes. Pacific Cable Tension 
Regulators are the most effective means of compen- 
sating for this thermal variation and the only device 
capable of compensating for mechanical deflections. 
Pacific engineers developed this new regulator for 
Convair’s 880 where space and weight were at a 
premium. Their capability and creative ingenuity 
are available to design a custom installation or fit 
an existing model to your specific control system 
needs. Write today for more information! 


PACIFIC SCIENTIFIC COMPANY 
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Corporate leader: missiles, jets, atomics, electronics 


Consider the extraordinary complex that is 
General Dynamics. Among its products: the 
Atlas JCBM, the supersonic B-58, the near- 
sonic 880 jet transport, the unique Triga 
reactors, the Navy’s nuclear submarines — 
Nautilus, Skate, Skipjack, Triton. Motiva- 
tion: maintenance of the peace. Manpower: 
more than 20,000 engineers and technolo- 
gists. Directions: into space, under the sea, 
inside the atom. Goals: discovery and utiliza- 
tion of advanced knowledge; expansion of 
profits from commercial and defense busi- 




WHO'S WHERE 


I B. All, 11, director-market development and 
service; L. C. Josephs, dircetor-cngi, leering: 
K. G. Smith, director-production; G. O. 
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Ray Dcshi belle, chief engineer. Tech- 
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Engineers 

Technically demanding 
assignments coupled with 
high growth potential in a young 
and fast- growing Sperry division 
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BASIC TEST FOR MEDIA SELECTION: 



Ask anyone, 
anyone 
you’re trying 
to sell in the 
aviation market, 
what publication 
he reads and 
respects most. 


A powerful editorial force is a powerful selling force. 


Aviation Week 

imiudiag Space Technology 


Aviation’s largest engineering-management audience. 
ABC PAID CIRCULATION 71.950 ® © 
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EMPLOYMENT OPPORTUNITIES 


Excellent Career 
Opportunities for 

RESEARCH METALLURGISTS 

in Solar’s Expanding 
Research Laboratories 

IN SUNNY SAN DIEGO 


Creation of Advanced Research group and expansion of 
Solars applied research laboratory have created several 
excellent career opportunities for experienced metallurgists. 


EXPERIENCE SOUGHT 

Research Metallurgists with graduate training or research expe- 
rience for senior positions in a group engaged in basic studies 
in such fields as ultra-high strength materials, new methods 
of joining metals, and high speed deformation of metals. 

Research Engineers, Physical Chemists and Metallurgists with 
experience in light weight, high strength mater ials as applied 
to high speed aircraft, missile and space flight problems. 


SOLAR SPECIFICS 

Solar is a medium-size company 
(2500 people in San Diego) 
founded in 1027. It is big enough 
to offer the most advanced per- 
sonnel policies, yet small enough 
for rapid individual advancement 
’ nition. Salary and per- 
reviewed semi-annually. 
Solar is making many significant 
contributions to advanced tech- 
nology-in power plant design and 
production, in manned aircraft 
and engines, in missile systems 
and other important areas. Profes- 
sional status of scientists and 
engineers is fully appreciated and 
recognized. A new 60,000 square 
foot research and engineering 
building, necessitated by expand- 

In 8 1959f ramS ’ W ' 6 ° 0n P ° 


WONDERFUL LIVING 

Solar is located in San Diego -a 


city which o 
“ched'c 




— o-S. And San Diego 

rapidly becoming one of the 
leading research centers of the 
nation. There are four universities 
in San Diego, including the new 
advanced science branch of Uni- 
versity of California, where you 
can continue your studies if you 
wish. All in all— San Diego living 
is great! 

WRITE TODAY 

If you would like to undertake 
exciting new research projects, 
while rapidly advancing your 

qualifications to Louis KTein, 
Dept. E-421, Solar Aircraft Com- 
pany, 2200 Pacific Highway, San 
Diego 12, California. 


SOLAR 

AIRCRAFT COMPANY ^ 


STAFF 

ENGINEER 

We are a medium-sized Cali- 
fornia Aircraft Company. 

Our requirement is for a Staff 
Administrator who can support 
our Technical Engineering Man- 
ager. This new position requires 
the professional education and 
aircraft experience to qualify 
him to assist in the effective ad- 
ministration of Research & 
Development, Stress, and pro- 
ducibility Programs. 

Preferred age to 40; MS in AE 
or ME. 

Only the man capable of $12,- 
000 at entry can be considered. 
Prompt receipt of your resume 
will aid in arranging a conven- 
ient, local interview. 



What is 
your problem? 

Competent men for your 
staff? . . . employment? . . . 
or are you looking for — or 
offering — a business oppor- 
tunity of special interest to 
readers of this publication? 
You can get their attention 
— at small cost — through an 
advertisement in the Employ- 
ment Section of Aviation 
Week. 
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EMPLOYMENT OPPORTUNITIES 


AcUicue*ne*tt i*t Action 
ai Av CO . . . jjVi 

, 0 AIRCRAFT 

SCIENTISTS 

ENGINEERS 

AND 

WHO WOULD LIKE TO LIVE IN DENVER, COLORADO 

ENGINEERS 

The Land of Health, Sports, Recreation & Cultural Activities 

Achievement is habit at Avco! 
A leader in the field of 

Stimulating positions in 

• STRESS • DESIGN • CHECKING 

atmospheric re-entry, Avco is 
now providing significant 
contributions to basic and 

STANLEY, a progressive, forward looking component manufacturer, presently 
engaged in a high speed escape capsule program plus diversified military and 

Missile Technology. 

commercial product development, is seeking to fill the above listed openings. 

Supervisory, Senior and Junior positions 

Liberal company benefits write today 

are available in these areas: 

Top pay— | x, j. Dalton, Personnel Mgr. 

• ELECTRONICS 

STANLEY AVIATION CORF. 

• MATHEMATICS 

your inquiry may bring | 2501 Dallas, 

• PHYSICS AND CHEMISTRY 


* cummunicaiiuns 




• FLIGHT TEST ENGINEERING 

• DESIGN ENGINEERING 

Detection Systems 

• PRODUCT ENGINEERING 

SENIOR STAFF SPECIALIST 

• AERODYNAMICS 

HONEYWELL'S Aeronautical Division 

• APPLIED MECHANICS 

invites consideration of this 

• THERMODYNAMICS AND 

Senior Staff Opening 

HEAT TRANSFER 

POSITION Detection systems ^stoff specialist. Radar. Infrared and related 

of metropolitan Boston. The large, fully 
equipped, modern laboratory is close 

RESPONSIBILITIES Interpretation of new techniques, concept and design 

to Boston educational institutions and 

coordination, technical consultation, program recom- 

liberal educational assistance program 

REQUIREMENTS Systems development experience in at least one of the 
following; Radar, Infrared, Countermeasures, Sonar, Com- 

E. W. Stupack, 

Advanced -iff ™ pl« d “ lg " **"" ll ° 1 ' 

Dept. AW-8 

J. R. Roger., Chief Engineer, Preliminary Development Staff 

Avco 

Honeywell ,= 


AERONAUTICAL Dept. M-6, 2600 Ridgeway Road, -**• 

201 Lowell St., Wilmington, Mass. 

DIVISION Minneapolis, Minn. 1 1 
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EMPLOYMENT OPPORTUNITIES 


MAJOR SYSTEMS NEED . . . 

COMPUTER & DISPLAY 

ENGINEERS and PROGRAMMERS 



IMMEDIATE OPPORTUNITIES FOR WORK ON THESE SYSTEMS 

• AIR WEATHER RECONNAISSANCE 

• EAGLE MISSILE SYSTEM 

• AIR DEFENSE 


Challenging opportunities for men experienced in data processing and its 
related fields exist at the Bendix Systems Division. You will work on 
major systems vital to national defense in an intellectual environment. 

Bendix Systems Division is located in Ann Arbor, Michigan, adjacent 
to the Graduate Engineering Campus of the University of Michigan. 
Employees have an opportunity to attend daytime classes and are 
offered financial assistance. Live and work in a community that com- 
bines the pleasant living conditions of a small town with the cultural 
and educational advantages of a large city. 

Write today for our brochure entitled “An Invitation to Better 
Engineers and Scientists.” Bendix Systems Division, Department 
A8-3, Ann Arbor, Michigan. 


Bendix Systems Division 



SENIOR 

RESEARCH 

ENGINEERS 

(MANUFACTURING) 
Three high level positions 
have been created by this 
aircraft company's entry 
into advanced fields. These 
are staff positions, carrying 
heavy responsibilities. 

Each man will perform 
methods analyses, obtain 
close coordination with 
equipment vendors and 
other companies, and will 
initiate research programs. 
He will be responsible to 
plan and program research 
in his particular field; per- 
form long-range planning; 
approve development manu- 
facturing plans and par- 
ticipate in executive plan- 
ning committee functions. 
Each position carries the 
title of Senior Research 
Engineer ; specific areas 

Welding & Brazing 
Sheet Metal Farming 
Metal Removal 



Don’t forget the 


BOX NUMBER 
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EMPLOYMENT OPPORTUNITIES 



& SCIENTISTS 


Research Opportunities 




EMPLOYMENT OPPORTUNITIES 


RADAR ENGINEER 
RADIO NOISE ENGINEER 


You are invited to investigate unusual career opportunities 
with excellent futures in the science and engineering Labo- 
ratories of IBM. You will find this a unique opportunity to 
contribute original thinking on several important projects. 


Our Laboratories are engaged in the research and develop- 
ment of advanced electronic digital computers and control 
systems for the exotic-fueled B-70 strategic bomber, being 
designed to operate at altitudes of 70,000 feet and at 
speeds of more than 2,000 miles per hour. We have, in addi- 
tion, projects in progress on future strategic air weapons, 
including global satellites, offensive bombardment space 
vehicles, and missiles. 



IBM, 



Senior staff 


openings 
in basic 


, of the physic! 



P. O. Box 3822 - AVE 
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EMPLOYMENT OPPORTUNITIES 


Engineers 

Scientists 



bup« 



The Closest Thing to Running Your Own Busin 

FIELD ENGINEERING 

at the Light Military Electronics Dept, 
of General E 



GENERAL ©) ELECTRIC 


Searchlight Section 


STfLS-." f d r." 53 
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SEARCHLIGHT SECTION 
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LETTERS 


Personalized Service 

ass* 


FAA Powers 




citizen. 


Ai.nr.RT L. Kki:it 
IIawtiiornb, Calif. 


Aviation Critics 
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AVIATION 


THE ARIZONA 

P n I | f| |1 |J As dusk fell over the St. Mihiel front, a lone 
LI L L U U 1 1 SPAD piloted by an Arizona cowboy crossed the 

balloon. In minutes, the sausage was 


BUSTER 







TEST EQUIPMENT C APABI LITY. . . from 


SMI 


On flight lines and at missile launching sites... in production plants and depot 
maintenance centers. . .wherever speed and precision are vital, SMI test equipment 
capability meets the need with new levels of utility, repeatability... resolution... accuracy. 

The SMI line of test equipment ranges from small, portable units that test single 
functions to console models that test complex airborne and missile electro-mechanical 
and electronic systems. Included in the line are pressure generation devices 
capable of generating static, differential and total pressures to simulate 
conditions from 1000 feet below sea level to 80,000 feet at speeds to Mach 5. 


For example, SMI’s TS 539 Air Data Computer Test Set is used for checking 
out elements of the Hughes Aircraft Company MA-1 aircraft and weapon 
control system. The TS 539 provides both electrical and pneumatic signals to 
the computer under test, achieving extremely high accuracy by means of 
electronically controlled force balance sensors. Mach readings are accurate 
to .7 millimachs and altitude readings within 15 feet at a speed of 
1.4 Mach and an altitude of 30,000 feet. 


Write today for further Information on the TS 539 Air Data Computer 
Test Set and for details on SMI capability in test equipment. 




Engineers: Investigate the opportunities available now at SMI in the 


os- 


rol systems development. 


and m/ss/le instrument 
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LOS ANGELES OPERATIONS: 12500 
ISMS MECh'ATROL DIVISION: Westbury, 


LOS ANGELES OPERATIONS: 12500 Aviation Boulevard, Hawthorne, Calif , 
MECh’ATROL DIVISION: Westbury, L.I., New York 

RESEARCH AND DEVELOPMENT CENTER: Goleta, California 


m 


SER 


NC. 


and throughout the world 
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The products of SMI are available in 


through Servomechanisms (Canada) Limited, Toronto 15, Ont 






